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Notice No. 1979. 


LLOYD’S REGISTER OF SHIPPING 


UNITED WITH THE BRITISH CORPORATION REGISTER 


me Use 2 a ae frm (3% JUNE 1962 
i 7) TVA AAW LAnAwtn 4 {ae 


NOTICE IS HEREBY GIVEN vruar ar a Specran Meerinc or THE GENERAL COMMITTEE, 
HELD ON THE 13TH DecemBer, 1951, AppITIONS AND AMENDMENTS WERE MADE TO THE 
UNDERMENTIONED CHAPTERS IN THE Society’s RULES FOR THE CONSTRUCTION AND CLASSIFICATION 


OF STEEL SHIPs. 


Chapter D 
STEEL SHIPS | 


Section 7. SHELL PLATING 


Page 34. A new para. 709 has been inserted as follows :— 


Wood Belting 


709 Wood belting and fenders are not to be through 
bolted to the shell plating. 


Existing para. 709 has been renumbered 710. 


Section 51. TESTING 


Page 70. Para. 5102 has been amended to read as follows :— 


Test Head 


5102 ‘The test head for cargo tanks is to be 8 feet 
above the highest point of the tank, excluding hatchways ; 
that for cofferdams is to be to the top of the hatchway. 


Page 74. TABLE 2. A new note has been inserted as follows :— 
6. The scantlings given in cols. 5, 6 and 8 are minima. 


Existing Note 6 has been renumbered 7. 
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Pages 100 to 103. TABLE 18. Columns 8, 11 and 14 on pages 100 and 101; columns 11 and 14 on page 103 
and notes 2 and 5 on pages 102 and 103 have been amended as follows :— 


LENGTH SECTIONAL AREA 


E 


COL. 8 COL. 11 | COL. 14 


LENGTH SECTIONAL AREA 


COL. 8 COL. 11 


510 227 
520 237 
530 246 
540 256 
550 265 
560 273 


NOTES.—TABLE 18. 


2. Plated strength deck—(a) The area given in cols. 8, 
11 and 14 is the sectional area of deck plating including 
stringer plate and stringer angle for one side of the ship 
abreast openings. If riveted overlap seams are fitted, they 
may be included in determining the required deck thickness. 


5. Beam Spacing.—If the spacing of beams amid- 
ships differs from that given in col. 5, or with longitudinal 
framing from that given in Table 26, the minimum thickness 
of deck plating outside line of openings (col. 18) is to be 
modified at the rate of -01 inch for every 2 inches of 
difference, and the minimum thickness of deck plating 
inside line of openings (col. 19) at the rate of ‘01 inch for 
each complete 4 inches. 


Page 151. TABLE 44. 


Page 163. TABLE 52 E. 
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A new note 3 has been inserted as follows :— 


3. Where steel complying with P 1010 or scrap 
material (see D 2603) is used the diameter of rudder head is 
to be increased by 5 per cent. 


For frame or beam spacing of 32 inches ‘and 324 inches, in the fourth column the 
two figures “8*’’ have been amended to “7,” and the two figures “7*”’ in the fifth column amended to “6”. 


Page 206. TABLE 70. Note 9 has been amended to read as follows :— 


Page 213. TABLE 76 C. 


Page 215. TABLES 76 E. and 76 F. Note 1 in both Tables has been amended to read as follows :— 


a2 


9. Area of longitudinals.—The basic area of bottom 
and deck longitudinals (cols. 28 and 24) is the sectional 
area of longitudinals per foot of breadth B for a 10 ft. span 
of longitudinals. The total area of bottom longitudinals is 
to include those at the bilge and longitudinal bulkheads up 
to ‘1D from the base line. The total area of deck longitu- 
dinals is to include those at ship’s side and at longitudinal 
bulkheads down to ‘1D from the deck line at side. 

If the span of longitudinals is as vl than 10 feet the 
increased by 10 per cent 

reduced by 5 per,cent 
of difference. The reduction should not exceed 10 per cent. 


basic area is to be for every foot 


Note 4. An addition has been made to this note which now reads as follows :— 


The seams of strength deck plating at ends clear of oil 
tanks may be single riveted and rivets spaced 43 diameters. 


Area of weld is the product of the throat thickness 
and the total length of weld, but the throat thickness is not 
to be less than for a Type 2 weld. (See Table 76 A.) 
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Chapter E 
PUMPING AND PIPING 


Section 2. BILGE AND BALLAST 


Page 224. Para. 209. In the second part of this paragraph the last four words, viz. “fitted on the tank,” have 
been deleted. 


Page 229. Para. 269. In the first part of the paragraph the words “and overboard discharge”’ have been inserted 
_after the word “‘inlet” in the first line, and in the second part the word “inlet’’ has been inserted after the word“The’’ 
in the first line. 


Section 3. OIL FUEL AND CARGO OILS HAVING A FLASH POINT ABOVE 150° F. 


Page 231. Para. 308. The words “in motorships and steamships’’ have been inserted after the word “tanks” in 


the second line. 


Section 4. AIR, OVERFLOW AND SOUNDING PIPES 


Page 235. Para. 405. In the sixth line the figure “50” has been deleted and replaced by “25,”’ and the words 
“area of the effective” in the same line have been deleted and replaced by “effective area of the respective.” 


Page 235. Para. 407 has been amended and now reads as follows :— 


407 If an overflow system is provided for the oil 
fuel storage or cargo oil tanks, the discharge from this 
system is to be led to an overflow tank. ; 

‘ Overflows from settling or daily service tanks are 
to be led back to the storage tanks or to an overflow 
tank. ; 

A sight glass is to be provided in the overflow pipe 
to indicate when the tanks are overflowing or, alternatively, 
an alarm device is to be provided to give warning either 
when the tanks are overflowing or when the oil reaches a 
predetermined level in the tanks. 

Overflow tanks which are the only means of reliev- 
ing the storage tanks of undue pressure are to be of 
sufficient capacity to take 10 minutes’ flow at the normal 
rate of loading. 


Section 12. PETROLEUM AND OTHER LIQUID CARGOES HAVING A FLASH POINT BELOW 150° F. 
Page 243. Para. 1209. An addition has been made to this paragraph which now reads as follows :— 


1209 Ullage plugs or sighting ports are to be 
provided at each tank to enable the amount of ullage 
to be ascertained. 

Ullage plugs or sighting ports should not be fitted in 
any enclosed space. 


: | 


Chapter G 


CONDITIONS FOR SURVEY OF MACHINERY DURING 
CONSTRUCTION | 


Section 1 
Page 247. Para. 101. A new sentence has been inserted after the letter “P” in the third line, and the paragraph 
now reads as follows :— 


101 The materials used in the construction of 
the machinery, boilers and pressure vessels “are to 
comply with the requirements of Chapter P. Materials, 
for which provision is not made in Chapter P, may be 
accepted after compliance with such tests as may be 
imposed, under specifications to be approved before the 
materials are ordered and construction is commenced. 

The machinery, boilers and pressure vessels are to be 
inspected throughout, the boilers and pressure vessels tested 
by hydraulic pressure, and the machinery tested under 
full power working conditions by the Society’s Engineer | 
Surveyors, who will furnish a report to the Committee. If 
found satisfactory, the Committee will thereupon grant a 
certificate, and insert in the Register Book the appropriate 
class notation, as set forth in Chapter B, indicating that the 
machinery, boilers and pressure vessels are certified to have 


been in good order and safe working condition on that date. 


Chapter H. 


STEAM ENGINES, INTERNAL COMBUSTION ENGINES, 
REDUCTION GEARING AND AUXILIARY MACHINERY 


Section 2. STEAM RECIPROCATING ENGINES 
Page 249. Para. 201 has been deleted and replaced by the following :— 


Dimensions of Shafts 

201 The crank, intermediate and other shafts, if of 
ordinary mild steel having a tensile breaking strength of 
98-32 tons per square inch, are to be of not less diameters 
than those given by the following formule. 


A new para. 202 has been 
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The formule do not, however, take into consideration 
the possibility of severe torsional vibration stresses arising 
in the shafting. Where engines have cylinders of uniform 
diameter and in other types of engines where experience 
indicates that serious critical speeds might occur within or 
near the range of working speeds, calculations of the 
torsional vibration characteristics, including 1-node natural 
frequency tables, for the complete shafting system, together 
with plans of all shafting and propeller are to be submitted 
for consideration. 

These calculations are not required to be submitted for 
engines other than these special cases; they may, however, 
be submitted voluntarily, if desired. 

The Committee will accept intermediate shafts with 
a diameter 5 per cent less than required by the Rule 
formule, in all cases where calculations confirm that the 
shafting systems are free from excessive vibration stress or 
would be satisfactory with a barred speed range. 

This 5 per cent reduction in diameter will be limited 
to the intermediate shafts only and will not be applicable 
to the sizes of couplings and their bolts. 

_ Where serious critical speeds are found by calculation 
to occur within the range of working speeds, the Committee 
may require torsiograph records to be taken from the 
machinery, for the purpose of verifying the calculations. 


inserted as follows :-— 


202 Where shafts are proposed to be made of high 
tensile steel, their sizes, together with the material specifica- 
tion, should be submitted for special consideration. 


Existing para. 202 has been renumbered 203 and amended as follows :— 


Intermediate Shaft 
203 The diameter of the intermediate shaft is not to 
be less than that given by the following formula :— 
Diameter of intermediate shaft, in inches= 


,/ Dx 8 x WP 


ee q karat 
Cc E > +2 

where WP = working pressure in the boiler, in lb. 
per square inch. 

D = diameter of the low pressure cylinder, in 
inches, or the equivalent diameter where 
two or more low pressure cylinders are 
fitted, 

H = diameter of the high pressure cylinder, 
in inches, 


S = length of stroke, in inches. 


fy 


C is a coefficient given in the following Table :— 


COMPOUND, TRIPLE 
OR QUADRUPLE 
EXPANSION VALUES OF C 
RECIPROCATING 
ENGINES 

2 cranks at 90° ... ... 1900 
2 cranks at 180°... ... 1350 
SicranksiatA2Qrs. Gale 2150 
4 cranks balanced... ... 2150 
A CYAN AG OO wes Sas 2100 | 


Nore: The rule diameter of the intermediate shaft 
may be reduced by 3°5 per cent for ships classed 
exclusively for smooth water service and by 1:75 
per cent for ships classed exclusively for service on the 
Great Lakes. 

For the diameter of the intermediate shafting of steam 
reciprocating engines combined with exhaust steam turbines, 
see H 304. 


Page 250. Para. 203 has been renumbered 204, and the words “as determined by 203” added after the word 
«shaft in the second line. 


Paras. 204 and 205 have been renumbered 205 and 206 and the latter paragraph amended to read as follows :-— 


Crank Webs of Built Shafts 


206 ‘The dimensions of the crank webs of built shafts 
should not be less than those given by the following 
formulz :— 


Ni="*620 xa 


t=,/ Exe 
h 


where h = thickness of the web, measured parallel to 
the axis, in inches. 
t = thickness of metal around the eyeholes, 
measured radially, in inches, 
d = diameter required for the crank shaft, in 
inches. 


If these proportions are departed from, the webs are to 
be of equivalent strength. 


Paras. 206 and 207 have been renumbered 207 and 208. 


Paras. 208, 209 and 210 have been renumbered 209, 210 and 211, and amended to read as follows :— 


Thrust Shaft 


209 ‘The diameter at the collars of the thrust shaft 
transmitting torque is not to be less than 1-05 times that 
required for the intermediate shaft as determined by 203. 
Outside the collars the diameter may be tapered down to 
that required for the intermediate shaft. 


Tube Shaft 

210 The diameter of the tube shaft which passes 
through the stern tube but does not carry the propeller, is 
not to be less than 1-05 times that required for the inter- 
mediate shaft as determined by 203, and any ‘part of the 
shaft within the tube which may be exposed to sea water is 
not to be less than 1-075 times the diameter required for 
the intermediate shaft as determined by 203. 


Screw Shaft 

211 The diameter of the screw shaft carrying the 
propeller is not to be less than that given by the following 
formula :— 

Diameter of screw shaft, in inches = d + & 


where d = diameter required for the intermediate 
shaft, in inches, as determined by 203, 
P = diameter of the propeller, in inches, 
C = 144 when the shaft is fitted with a continuous 
liner, 
100 when the shaft is not fitted with a 
continuous liner. 


Paras. 211-and 212 have been renumbered 212 and 213, and the cross-reference “‘225’’ amended to “227.” A new 


para. 214 has been inserted as follows :-- 


Hollow Shafts 


214 Where the thrust, intermediate, tube and screw 
shafts have central holes the dimensions of the shafts as 
determined by the foregoing formule need not be increased, 
provided the diameter of the central hole in a shaft does 
not exceed one-third of the shaft diameter. 


Para. 213 has been renumbered 215, and after “less” in the second line the words “, when new,” have been inserted. 


Page 251. Paras. 214 to 218 have been renumbered 216 to 220. 
Para, 219 has been renumbered 221, and in the third line after “required” the words 


Para. 220 has been renumbered 222 and amended to read as follows :— 
Couplings 
222 With coupling bolts of ordinary mild steel having 
a minimum tensile strength of 28 tons per square inch, the 
diameter of the bolts at the joining faces of the couplings is 
not to be less than that given by the following formula:— 


Diameter of coupling bolts, in inches = 


fe DE Aue iis 
‘/ Box AK? 
where d = diameter required for the intermediate 
shaft, in inches, as determined by 203, 
H 303 or H 304, whichever is applicable, 
n = number of bolts in the coupling, 
r= radius of the pitch circle of the bolts, 
in inches. 


“by rule” have been inserted. 
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Para. 221 has been renumbered 223, and in the third line after the second “coupling” the words “as determined 
by 222” have been inserted ; and after “shaft” in the last line the words “‘as determined by 203, H 303 or H 304- 
whichever is applicable’? have been inserted. 


Para. 222 has been deleted and replaced by the following paragraph numbered 224 :— 


224 ‘The fillet radii at the base of flanges should not 
be less than °125 of the diameter of the shaft. 


Paras. 223 and 224 have been renumbered 225 and 226. 


Para. 225 has been renumbered 227, and the cross-reference “210” amended to “211 and 212”. 


. Para. 226 has been renumbered 228. 


Section 3. TURBINE AND PROPELLING MOTORS 
Page 251. Para. 301 has been deleted and replaced by the following new paragraph :— 


Dimensions of Shafts 


301 The intermediate and other shafts, if of ordinary 
mild steel having a tensile breaking strength of 28-32 tons 
per square inch, are to be of not less diameters than those 
given by the following formule. 


The formule do not, however, take into consideration 
the possibility of dangerous torsional vibration stresses aris- 
. e . . £ 
ing in the shafting and gearing. 


With turbine engines situated aft, calculations of the 
torsional vibration characteristics for the dynamic system 
formed by the turbine, gearing, line shafting and propeller 
are to be submitted for consideration together with plans 
of all shafting and propeller and details of power developed 
by individual turbines throughout the speed range. 


In certain cases where serious critical speeds occur 
within the range of working speeds the Committee may 
consider it necessary for torsiograph records to be taken 
from the machinery for the purpose of verifying the 
calculations. 


A new para. 302 has been inserted as follows :— 
302 Where shafts are proposed to be made of high 


tensile steel, their sizes, together with the material specifi- 
cation, should be submitted for special consideration. 


10 
Existing para. 302 has been renumbered 303 and amended as follows :— 


Steam Turbines and Electric Propelling Motors 
303 The diameter of the intermediate shaft is not to 
be less than that given by the following formula :— 


Diameter of intermediate shaft, in inches = 


3 / SEP 


3°8 V/ RR 


where SEP = maximum designed shaft horse power, 


R = revolutions per minute at maximum 
power. 


Nove: The rule diameter of the intermediate shaft may be 
reduced by 3°5 per cent for ships classed exclusively for smooth 
water service and by 1'75 per cent for ships classed exclusively 
for service on the Great Lakes. 


Para. 303 has been renumbered 304. In the fourth line the word “‘shafting’’ has been amended to “shaft” and 
the formula has been amended as follows :— 


Diameter of intermediate shaft, in inches = 
35 a/ SP 
R 


‘The last sentence has been deleted and replaced by the following :— 

The diameter of the straight shafting should in no 
case be less than required for the reciprocating engine when 
working without a turbine. 

The sizes of thrust, tube aud screw shafts are to be 
determined by H 209, H 210, H 211 and H 212 or by 

. 307, 308, 309 and 310, whichever are the greater. 


Page 252. Paras. 304 and 305 have been renumbered 305 and 306. In the former the figures ‘1-05’ in the third 
line have been amended to “1-1”, and in the latter para. the figures “1-1” in the fifth line amended to “1-16”. The 
words “tapered to 1-05 times” in the seventh line have been deleted and replaced by “gradually tapered down to.” 


Existing para. 306 has been deleted and new paras. 307 to 313 have been inserted as follows :— 


Thrust Shaft 
307 The diameter at the collars of the thrust shaft 
transmitting torque is not to be less than 1-1 times that 
- required for the intermediate shaft; outside the collars the 
diameter may be tapered down to that required for the 
intermediate shaft. 


Tube Shaft 

308 The diameter of the tube shaft which passes 
through the stern tube but does not carry the propeller is not 
to be less than 1-1 times that required for the intermediate 
shaft, and any part of the shaft within the tube which may 
be exposed to sea water is not to be less than 1-13 times 
that required for the intermediate shaft. 


il 


Screw Shaft | 
309 The diameter of the screw shaft carrying the 

propeller is not to be less than that given by the following 

formula :— 


Diameter of screw shaft, in inches = 1°05 d + Cc 


where d = diameter required for the intermediate 
shaft, in inches, 
P — diameter of the propeller, in inches, 
C = 144 when the shaft is fitted with a con- 
tinuous liner, 
100 when the shaft is not fitted with a 
continuous liner. 
310 Screw shafts which run in stern tubes may have 
the end forward of the stern gland tapered down to a 
diameter, at the coupling flange, of 1-05 times that required 
for the intermediate shaft. 
Ships having the notation “Strengthened 
for navigation in ice”. 
Screw Shaft 
311 The diameter of the screw shaft is to be increased 
5 per cent above that determined by 309 and 310. 


Propeller 

312 The propeller or propeller blades are to be made 
of cast steel or other approved material. The material is 
to comply with the requirements of P 9 or P 14. 


Cross-reference 

313 For requirements for hollow shafts, shaft liners, 
stern bush, shaft couplings, coupling bolts and propellers 
see H 214 to H 226. 


Section 4. GENERAL REQUIREMENTS FOR STEAM ENGINES 
Page 252. A new para. 401 has been inserted as follows :— 


Steam Reciprocating Engines 

401 Explosion relief devices are to be fitted to the 
crank cases of enclosed forced lubricated steam reciproca- 
ting engines where the crank case volume is 20 cubic feet 
and over. The arrangement and sizes of the relief devices 
are to comply with the requirements of H 812 to H 815 
where applicable. 


Existing paras. 401 to 407 have been renumbered 402 to 408, and existing paras. 408 and 409 renumbered 409 and 
410 and amended to read as follows :— 


409 Where auxiliaries are worked by electricity, the 
cables, motors, control gear and electrical spares are to 
comply with the requirements of Chapter M. 

410 ‘The feed, bilge and general service pumps, steam 
and other pipes, cocks, sea connections, pumping arrange- 
ments and forced lubrication, are to comply with the 
requirements of Chapter E. 


Sections 7, 8 and 9. SINGLE AND DOUBLE ACTING OIL ENGINES, AND GENERAL REQUIREMENTS 
FOR HEAVY OIL ENGINES 


Pages 254 to 264. The above sections have been deleted and replaced by two new sections 7 and 8 as follows :— 


Section 7 
HEAVY OIL ENGINES 


Dimensions of Shafts 

701 The crank, intermediate and other shafts, if of 
- ordinary mild steel having a tensile breaking strength of 
28-32 tons per square inch are to be of not less diameters 
than those given by the following formule. 


The formule do not, however, take into considera- 
tion the possibility of dangerous torsional vibration 
stresses arising in the shafting. 


Calculations of torsional vibration characteristics for 
the dynamic system formed by the engine, shafting and 
propeller, also gearing, generators or other components, 
where these are interposed, are to be submitted for 
consideration, together with plans of all shafting and 
of the propeller. These calculations should include:— 


(a) Natural frequency tables for one and two 
noded modes of vibration, also higher modes 
if necessary. 


(b) Vector summation for all orders of vibration 
occurring at speeds up to 30 per cent above 
the service speed. 


(c) Particulars of the firing order in the case of 
four cycle engines. 


Where the Engine Builders’ estimate of vibration 
stresses is based on torsiograph records from previous 
installations, particulars of the estimated stresses are 
to be submitted in cases where the stresses approach 
the limits recommended in the Society’s Guidance Notes. 


Similar calculations are to be submitted for heavy 
oil engines of 100 b.h.p. or more driving auxiliary 
machinery used for essential services at sea. 


In certain cases where serious critical speeds occur ~ 


within the range of working speeds the Committee may 
consider it necessary for torsiograph records to be 
taken from the machinery for the purpose of verifying 
the calculations. 


The submission of torsional: vibration characteris- 
tics will not be required for ships classed for smooth 
water service when fitted with engines having powers 
less than 100 b.h.p. 


702 Where shafts are proposed to be made of high 
tensile steel, their sizes, together with the material speci- 
fication, should be submitted for special consideration. 


Crank Shaft 


708 The diameter of the crank shaft is not to be 
less than that given by the following formula :— 


Diameter of crank shaft, | , _D® x (PL + CpS) 


in inches or millimetres ( — Ny 10,000 
where D = diameter of cylinder, in inches or milli- 
metres, 


S = length of stroke, in inches or millimetres, 

L = span of bearings adjacent to a crank 
measured from inner edge to inner 
edge, in inches or millimetres, 

P = maximum pressure in lb. per square 
inch, 

Pp = mean indicated pressure in lb. per 
square inch, 

C is a coefficient found from Table I, which 
follows after H 826. 


Crank Webs of Solid Forged Shaits 

704 In solid forged shafts the breadth of the webs 
should not be less than 1-33 times and the thickness 
not less than -56 times the diameter required for the 
crank shaft, or, if these proportions are departed from, 
the webs are to be of equivalent strength. 


Crank Webs of Built Shafts 
705 The dimensions of the crank webs of built 
shafts should not be less than those given by the follow- 
ing formule :— 
i 625° x a 


t= af 2X d* 


where h = thickness of the webs. measured parallel 
to the axis, in inches or millimetres, 
t = thickness of metal around the eyeholes 
measured radially, in inches or milli- 
metres, 
d =: diameter required for the crank shaft, 
in inches or millimetres. 
If these proportions are departed from, the webs 
are to be of equivalent strength. 


706 Reference marks are to be provided on the 
outer junction of the crank webs with the journals and 
crank pins. 


Shrinkage Allowance 


"0 Crank webs are to be securely shrunk on the 
journals and crank pins. If dowels are not fitted at the 
junction of the journals and webs, the yield point of 
the material of the webs is to be not less than 14 tons 
per square inch, and the shrinkage allowance is to be 
between ,}, and -},, of the diameter of the shaft. 


Intermediate Shatt 


708 The diameter of the intermediate shaft is not 
to be less than that given by the following formula:— 


meat ay BEE 
R 


= maximum designed brake horse 
power, 


Diameter of intermediate | 
shaft, in inches \ 


where BEP 


R = revolutions per minute, at maxi- 
mum power, 


C isa coefficient found from Table II 
or III for single acting engines or 
from Table IV for double acting 
engines, by interpolation from 
the values found for A and the 
piston speeds. 


Nore: The Rule diameter of the mtermediate shaft may be 
reduced by 3°5 per cent for ships classed exclusively for smooth 
water service and by 1°75 per cent for ships classed exclusively for 
service on the Great Lakes. 


In using Tables II, II] and IV the appropriate 
value of A is found thus:— 


DADS 


A= (wd? + 624 wre) x R? 
where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
R = revolutions per minute, at maximum 
power, 

W = total weight of flywheel, in tons, 

d = diameter of flywheel, in feet, 

W = total weight of balance weights, in tons, 
r = radius of gyration of balance weights, 


in feet. 


Flywheel Shaft 


709 The diameter of the flywheel shaft is to be 
not less than that required for the crank shaft. 


Thrust Shaft 


"10 The diameter at the collars of the thrust 
shaft transmitting torque is not to be less than 1-1 
times that required for the intermediate shaft; outside 
the collars the diameter may be tapered down to that 
required for the intermediate shaft. 


Tube Shaft 

"11 The diameter of the tube shaft which passes 
through the stern tube but does not carry the propeller, 
is not to be less than 1-1 times that required for the inter- 
mediate shaft, and any part of the shaft within the tube 
which may be exposed to seawater is not to be less 
than 1-13 times that required for the intermediate shaft. 


Screw Shaft 

"12 The diameter of the screw shaft carrying the 
propeller is not to be less than that given by the follow- 
ing formula:— 


‘ nit Pp 
Diameter of screw shaft, in inches = 1:05d + © 


where d = diameter required for the intermediate 
shaft, in inches, 


diameter of the propeller, in inches, 


144 when the shaft is fitted with a 
continuous liner, 
100 when the shaft is not fitted with a 
continuous liner. 


"13 Screw shafts which run in stern tubes may 
have the end forward of the stern gland tapered down 
to a diameter, at the coupling flange, of 1-05 times that 
required for the intermediate shaft. 


714 For screw shafts of ships intended to have 
the notation “Strengthened for Navigation in Ice” 
see 728. 


Hollow Shafts 

"15 Where the thrust, intermediate, tube and 
screw shafts have central holes, the dimensions of the 
shafts as determined by the foregoing formule need 
not be increased, provided the diameter of the central 
hole in a shaft does not exceed one-third of the shaft 
diameter. 


Bronze Liners on Shafts 

716 The thickness of liners fitted on screw shafts 
or on tube shafts, in way of the bushes, is not to be 
less, when new, than that given by the following 
formula :— 


where t = thickness of the liner, in inches, 


d = diameter required for the screw or tube 
shaft under the liner, in inches. 
"17 The thickness of a continuous liner between 
the bushes is not to be less than -75t. 


, 718 Continuous liners should be cast in one piece 

or, if made of two or more lengths, the junctions of the 
separate pieces are to be made by fusion through the 
whole thickness of the liner. 


719 Liners are to be carefully shrunk on, or forced 
on to the shafts by hydraulic pressure. Pins are not 
to be used to secure the liners. 


720 If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft 
and the liner is to be charged or forced with a plastic 
material insoluble in water and non-corrosive. 


721 Effective means are to be provided for pre- 
venting water from having access to the shaft at the part 
between the after end of the liner and the propeller boss. 


Stern Bush 

22 The length of the bearing in the stern bush 
next to and supporting the propeller is not to be less 
than four times the diameter required by rule for the 
screw shaft under the liner. 


Couplings 

723 With coupling bolts of ordinary mild steel 
having a minimum tensile strength of 28 tons per square 
inch, the diameter of the bolts at the joining faces of 
the couplings is not to be less than that given by the 
following formula :— 


Diameter of the coupling bolts, ) a d* 
in inches or millimetres. (~~ S5xaAxre 
where d = diameter, in | inches or millimetres, 
required by 708 for the intermediate 
shaft in case of thrust, intermediate and 
screw shafts, and is -95 of the diameter 
required by 703 for the crank shaft in 
the case of crank and flywheel shafts, 

= number of bolts in the coupling, 

radius of the pitch circle of the bolts, 

in inches or millimetres. 


I 
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724 The thickness of the coupling flanges at the 
pitch circle of the bolt holes is not to be less than the 
diameter of the coupling bolts at the face of the coup- 
ling as determined by 723. The thickness of the screw 
shaft coupling flange is not to be less than -25 of the 
diameter required for the intermediate shaft, as deter- 
mined by 708. 


"95 The fillet radii at the base of flanges should 
not be less than -125 of the diameter of tlie shaft. 


726 Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 


Bronze Propellers 

727 Where bronze is used for propellers or pro- 
peller blades, it is to comply with the requirements 
of P 14. 


Ships having the notation ‘‘ Strengthened for 
Navigation in Ice” 


Screw Shafts 

"98 The diameter of the screw shaft is to be 
increased 5 per cent above that determined by 712 and 
U3: 


Propeller 

729 The propeller or propeller blades are to be 
made of cast steel or other approved material. The 
material is to comply with the requirements of P 9 
or P 14. 


Section 8 


GENERAL REQUIREMENTS FOR HEAVY OIL 
ENGINES AND STARTING AIR COMPRESSORS 


General 
801 Special attention is to be given to the venti- 
lation of the engine room. 


802 (Cylinder relief valves are to be fitted to engines 
of 8 inches bore or over. The valves are to be loaded to 
not more than 40 per cent above the designed maximum 
pressure and are to discharge where no damage can 
occur. 

803 Where scavenging is effected by a single 
independent scavenging blower alternative or duplicate 
means for driving the blower are to be provided ready 
for use. 


804 Scavenge manifolds of main engines are to be 
provided with explosion relief valves. 


805 The exhaust pipes and silencer are to be 
water cooled or efficiently lagged to prevent damage 
by heat; if the exhaust: is led overboard near the water- 
line, means are to be provided to prevent water from 
being syphoned back to the engine. 


806 An efficient governor is to be fitted to each 
main engine to prevent excessive racing. 


807 For requirements relating to governors of 
engines intended for driving electric generators see L401 
and M 201. 


Starting Arrangements 

808 Equipment for starting the main and auxil- 
jary engines is to be provided so that the necessary 
initial charge of starting air or initial electric power can 
be developed on board ship without external aid. If 
for this purpose an emergency air compressor or electric 
generator is required, these units are to be power driven 
by hand starting oil engine or steam engine, except in 
the case of small installations where a hand operated 
compressor of approved capacity may be accepted. 


809 Two or more starting and mancuvring air 
compressors are to be fitted of sufficient total capacity 
for the requirements of the main engines. Each com- 
pressor is to be fitted with a safety valve so proportioned 
and adjusted that the accumulation with the outlet 
valve closed will not exceed 10 per cent of the maximum 
working pressure. The casings of the cooling water 
spaces are to be fitted with a safety valve or bursting 
dise so that ample relief will be provided in the event 
of the bursting of an air cooler tube. 


810 Where the main engines are arranged for air 
starting the total air receiver capacity is to be sufficient 
to provide, without replenishment, not less than twelve 
consecutive starts of each main engine if of the rever- 
sible type and not less than six consecutive starts if of 
the non-reversible type. For scantlings and fittings of 
air receivers see J 23. 


811 Where main engines are fitted with electric 
starters, the batteries are to have sufficient capacity 
without recharging to provide the number of starts of 
the main engines as required by 810, In other respects 
batteries are to comply with the requirements of L 10. 


Crank Case Safety Fittings 

812 Crank cases are to be provided with light- 
weight spring-loaded valves or other quick-acting and 
self-closing devices to relieve the crank case of pressure 
in the event of an internal explosion and to prevent any 
inrush of air thereafter. At least one of these valves 
should be fitted to each cylinder crank case. In the case 


of small auxiliary engines, where crank case and doors 
are inherently strong, one relief valve may be considered 
sufficient. In the case of small engines of less than 
6 inches bore, relief valves may be omitted. The dis- 
charge from the valves is to be shielded where neces- 
sary to minimise the possibility of danger and damage 
arising from the emission of flame. 


813 The minimum sizes of relief valves are to be 
determined on a basis of 1 square inch of valve area 
per 5 cubic feet of crank case volume for engines with a 
erank case volume per cylinder of 100 cubic feet and over 
and on a basis of 1 square inch per 10 cubic feet, plus 
10 square inches, for smaller engines. No valve is to 
be less than 3 inches diameter or equivalent area. 


814 Crank cases are to be of robust construction 
and crank case doors are to be securely fastened so that 
they will not be readily displaced by an explosion. 


815 Lubricating oil drain pipes from engine sump 
to drain tank are to be submerged at their outlet ends. 
Where two or more engines are installed, vent pipes, if 
fitted, and lubricating oil drain pipes are to be indepen- 
dent to avoid inter-communication hetween crank cases. 


816 Crank cases of large starting air compressors 
are to be fitted with explosion relief devices as required 
for auxiliary engines in cases where the crank case 
volume is 20 cubie feet and over. 


Crank Case Lighting 

817. Where interior lighting is provided it is to be 
flame proof in relation to the interior and details are to 
be submitted for approval. No wiring is to be fitted 
inside the crank case. 


Hydraulic Tests 

818 Where main and auxiliary engine cylinder 
covers and cylinders not fitted with liners cannot be 
readily examined internally they are to be tested by 
hydraulic pressure to 1-5 times the maximum working 
pressure. 


819 Air compressor cylinders, covers, intercool- 
ers and aftercoolers are to be tested by hydraulic 
pressure to twice their maximum working pressure. 


820 Cylinder liners are to be tested by hydraulic 
pressure ; the pressure is to be not less than 100 lb. 


per square inch. 


821 The water jackets of cylinders, and the cool- 
ing passages of cylinder covers and pistons, are to be 
tested by hydraulic pressure to 30 Ib. per square inch. 


822 Fresh water and lubricating oil coolers are 
to be tested by hydraulic pressure to twice the working 
pressure with a minimum of 50 Ib. per square inch on 
the fresh water and lubricating oil side, and a minimum 
of 30 lb. per square inch on the cooling water side. 


Cross-references 


823 Engines intended for driving electric genera- 
tors are to comply with the requirements of L 4 and 
M 2 where applicable. 
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824 Where auxiliaries are worked hy electricity 
the cables, motors, control gear and electrical spares 
are to comply with the requirements of Chapter M. 


825 The pumping arrangements, cooling water 
and lubricating oil systems are to comply with the 
requirements of Chapter E. 


826 All oil fuel pipes, tanks and their fittings are 
to comply with the requirements of D 20 and 
Chapter E. 


17 


TABLE I. FOR CRANK SHAFTS 


Maximum Pressure 5001b. per square inch and above 


SINGLE ACTING ENGINES DOUBLE ACTING ENGINES 


NUMBER OF CYLINDERS NUMBER OF CYLINDERS 


4 STROKE CYCLE 2 STROKE CYCLE 2 STROKE CYCLE 


1,2, 30 4 1 or 2 


TABLE II. 
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FOR INTERMEDIATE SHAFTS OF 


4 STROKE CYCLE SINGLE ACTING ENGINES 


Maximum Pressure 5001b. per square inch and above 


value of C for following piston speeds in 


NUMBER OF VALUE OF teet per minute. 
CYLINDE3S A Pe ad - ae 7 To ae 
| 700 1200 
| and below 850 1000 "and above 
phaiehe -001 4-03 4-03 4-03 4-03 
“005 4-90 4-70 4-54 4-41 
3 or 4 -010 | 5-43 5-07 4-80 4-57 
-OO1 3-96 3-96 3-96 3-96 
5 -005 453 4-38 4-26 4-16 
-010 4-85 | 4-59 4:38 4-26 
+ ated ee ee eee rans ‘wees 
-OOL 3-90 3-90 3-90 3-90 
“005 4-29 4-18 4-09 4-03 
6 -010 4-51 4-30 4-18 4-07 
i is 1 4-64 4-37 418 4-07 
No Flywheel or | : : : : 
Balance Weights { GOY +s 4-29 #13 
_ ee a eee a i EE | ee ee 
-001 3-88 3-88 3-88 3-88 
-005 4-14 4:09 3-99 3-99 
vr) -010 4-30 4-14 4:07 3-99 
oak : 4-40 4-18 4-07 3-99 
No Flywheel or GS f Ap al 
Balance Weights f 4-63 4-29 4-12 4-03 
———— - 
4 -001 3°85 3°85 3-85 3-85 
-005 4-06 4-00 3-95 3-92 
8 -010 4-15 4-04 3-98 3-92 
* moon : 4-21 4-04 3-98 3-92 
No Flywheel or ‘or : 7 Ff 
Balance Weights f 435 412 4-02 3-96 
-001 3-84 3-84 3-84 3-84 
9 4 to ey 4-04 3-96 3-92 3-90 
No Flywheel or | 1K ‘0° . ; 
Balance Weights { —* ae aii at 
— = ie i 
-001 3-82 3-82 3-82 3-82 
10 -005 veh 3-92 3-89 3-86 3-86 
No Flywheel or | » 2, i 9, 
Balance Weights { +01 +03 3-20 5-86 
All values includ- | 
11 and 12 ing no Flywheel or 3-80 3-80 3-80 3-80 


Balance Weights 


TABLE III. FOR INTERMEDIATE SHAFTS OF 
2 STROKE CYCLE SINGLE ACTING ENGINES 


Maximum Pressure 5001]b. per square inch and above 
Value of C for following piston speeds in 
NUMBER OF vALUR OF feet per minute. 
CYLINDERS A | : wiley” a= j ‘ Nopome | 
00 | 1200 
and below 850 1000 | and above 
oan Js mY 
1 or 2 -001 4-05 4-05 4-05 4-05 
-005 5-13 5-00 4-85 4-7] 
ea | Cane Fe aot Varnae 
-001 3-90 3-90 3-90 3-90 
3 “005 4-47 4-32 4-27 418 
-010 4-88 4-64 4-46 4-3] 
001 3-87 3-87 3-87 3-87 
4 -005 4-16 4-09 4-04 4:00 
-010 4-38 4-25 4-11 4-05 
-O15 4-51 4-29 4-16 4-05 
atin ee es os 12. 
001 3-84 3-84 3-84 3-84 
-005 3-97 3-94 3-90 3-90 
5 -010 4-07 4-00 3-93 3-90 
“O15 411 4-03 3-93 3-90 
No Flywheel or | aR : | , 
Balance Weights | 4-25 410 4-00 3-92 
“001 3°82 3-82 3-82 3-82 
6 -005 to -015 3-86 3-86 3-86 3-86 
No Flywheel or ‘ ‘ 2. 9. 
Balance Weights } 3-94 3-86 3-86 3-86 
7, 8, 9, All values includ- 
10, 11, ing no Flywheel or 3-80 3-80 3-80 3-80 


Balance Weights 


TABLE IV. 
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FOR INTERMEDIATE SHAFTS OF 


2 STROKE CYCLE DOUBLE ACTING ENGINES 


Maximum 


Pressure 500 1b. per square inch and above. 


Value of Cc for following piston speeds in 
feet per minute. 


} NUMBER OF VALUES OF 
CYLINDERS A 
JOO 1200 
and below 850 1000 and above 
-001 3-86 3-86 3-86 3-86 
| -005 4-09 4-04 3-99 3-99 
3 -O10 4:28 4-15 4-07 4-01 
- ols 4-39 4-25 4-10 4-04 
No Flywheel or ‘ AT ; ; 
Balance Weights { 4-89 447 4:25 4-09 
ne -001 3-91 3-91 3-91 3-91 
| -005 4-30 4-19 4-09 4-04 
4 -010 4-54 4-33 4-18 4-09 
: moe 4-66 4-40 4-25 4-09 
No Flywheel or : ; 25 1@ 
Balance Weights } 5-08 4-60 4-32 4-16 
® ‘* 001 3-85 3-85 3-85 3-85 
-005 3-94 3-91 3-88 3-88 
* -010 4-0] 3-95 3-91 3-88 
- Ua0ls , 4-05 3-97 3-91 3-88 
o Flywheel or ti : 2. r 
: Geiance Welghte { 4-15 4-01 3-95 3-91 
' «C01 3-82 3-82 3-82 3-82 
5 4 008 10, -015 3-90 3-82 3-82 3-82 
; No Flywheel or | OK 2, 2. : 
| Balance Weights § 3:95 3-90 3-86 3-86 
-# 001 330 | 380 3-80 3-80 
6 oe = -005 to -015 3-91 3-88 3-84 3-84 
o Flywheel or : : 2, — 
| |. age Weights } 3-95 3-91 3-88 3-84 
-00] 3-80 3-80 3-80 3-80 
. 6 M . -005 to -O15 3-88 3-84 2-84 3-84 
No Flywheel or : 9.97 9, : 
. Balance Weights } 3-91 3-87 whi 3-84 
-001 390 | 3-90 3-90 3-90 
-005 4-23 4-09 4-03 3-99 
6 ks 010 4:37 4-18 407 3.99 
wo “O15 4-45 4-24 4-09 4-01 
No Flywheel or | o s a : 
Balance Weights § 4-66 431 413 4-04 
kets EQUAL All values includ- 
On 10; CRANK ing no Flywheel or 3-80 3-89 3-80 3-80 
11 and 12 ANGLES Balance Weights 
-001 4-01 4-01 3-97 3-95 
005 4-4] 4-24 4-09 4-02 
8 es -010 4-56 4-29 4-13 4-05 
a < mos 4-62 4-32 4-15 4-05 
No Flywheel or } " “ Y 07 
Balance Weights { 4-78 439 418 407 
sf: -001 3-80 3-80 3-80 3-80 
10 3 = . -005 to -015 3-94 3-90 3-86 3-86 
No Flywheel or ‘ r ? 
ae Belance Weights t 3-98 3-91 3-88 3-86 
ag 001 3-80 3-80 80 3-80 
S < -005 to -015 & | 
12 IS No Flywheel or > 3-89 3-86 3-84 3-84 


Balance Weights } 
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Sections 10 and 11. PETROL AND PARAFFIN ENGINES 


Pages 264 to 266. The above Sections relating to the sizes of shafting and to general requirements for petro] and 
paraffin engines have now been omitted in view of the limited use of these engines in ships other than yachts and 
small craft. 


Section 12. SPARE GEAR 


Page 266. This section has been renumbered 9 and the note has been deleted. 


Section 13. PERIODICAL SURVEYS 


Page 266. This section has been renumbered 10. 


Chapter J 
BOILERS AND OTHER PRESSURE VESSELS 


Section 18. REQUIREMENTS FOR CLASS 1 FUSION WELDING 


Page 286. Para. 1805. The words “including determination of oxygen and nitrogen content” in the first and 
second lines have been deleted. 


Para. 1812. In the last line the reference has been amended to “1814 to 1818”. 


Figure 5 has been redrawn as under, items 3 and 4 deleted and items 5 and 6 renumbered 3 and 4. | 


Page 287. Para. 1817 has been deleted. 


Page 288. Para. 1818 has been renumbered 1817 and the heading amended to “Tensile Test for Joint. Specimen 
IND) On 


Para. 1819 has been renumbered 1818 and the heading amended to “‘Macro Specimen. Specimen No. 4.” 


Paras. 1820 to 1823 have been renumbered 1819 to 1822. 


22 
Section 19. REQUIREMENTS FOR CLASS 2 FUSION WELDING 
Page 289. Para. 1908. Fig. 11 has been re-drawn as under :— 


TENSILE 
— - —_———— | 
A BrenpD | 
_— 
= _ 
| = BEND 


Nickep Benn | 


Para. 1910. In the heading “Tests’’ has been amended to “Test” and “specimens” amended to “specimen.” The 
reference ‘* J 1818”’ has been amended to «+ J 1817.” 
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Chapter K 


SPARE GEAR FOR STEAM AND INTERNAL COMBUSTION 


MACHINERY INSTALLATIONS 


Page 299. This chapter has been rewritten and rearranged as under :— 


ITEM NO. 


STEAM RECIPROCATING ENGINES (See also items 20 and 21) 


l 1 Bottom end bearing complete with liners, belts 
| and nuts. 
Connecting Rod Bearings “| $$ —eeeeeeeeeSFSS—ST 
1 1 Top end bearing complete with liners, bolts and 
| _ nuts for one connecting rod. 
wee 
Piston Rings 1 vet 1 set | Rings and springs for H.P. Piston. 
Piston Valve Rings 1 set —_ Rings and springs, of each size used. 
Complete set of packing for H.P. piston rod and 


STEAM TURBINES (See also items 20 and 21) 


For the efficient operation of the ship the following articles of spare 
gear, so far as they are applicable, should be supplied. Owners should 
arrange to replace or make good used items as opportunity occurs. 


SPARE PARTS REQUIRED TO BE SUPPLIED 


NUMBER REQUIRED FOR 


SPARE PART 
OCEAN SHORT 
GOING VOYAGE 
SHIPS | SHIPS 


ITEM 


MAIN PROPELLING MACHINERY 


Piston Rod Metallic Packing | ] — 
valve spindle. 


Poppet Valves 1 = each size used, together with rollers and springs. 


Complete bearing bush, of each size and type 
— used, for the rotor, pinion and gear wheel shafts, 


Bearing Bushes l : 
for one engine. 


Pads of each size for one face of Michell type 

: thrust, or rings for turbine adjusting block, of 
Turbine Thrust 1 set 1 set ' each size used for one engine. 

| Assorted liners for 1 block where fitted. 


Avarel yen aaa 


HEAVY OIL ENGINES (See odin items 20 and 21) 


Exhaust valves complete with valve casings, 


2 2 springs and other fittings. 
1 1 Air inlet valve complete with valve casing, 

springs and other fittings. 

Valves —_ — — —— 
1 Starting air valve on cylinder complete with 
1 | | yalve casing, springs and other fittings. 
Fuel valves, of each size and type used, complete 
+ set 4 set | with all fittings, for one engine. 


\ Ue ee eee 


Cylinder relief valve complete. 


ee 


SPARE PARTS REQUIRED TO BE SUPPLIED 


NUMBER REQUIRED FOR 


ITEM NO. ITEM 
Pe: 2 eR Ey SPARE PART 
OCEAN SHORT 
GOING VOYAGE 
SHIPS SHIPS 
’ } ae = 
Crosshead Type. 
] Piston, of each size used, complete with rings, 
9 Piston (including piston exhaust — a studs and nuts. ae 
valves where used) we PA ee : - ; eT a) 
Trunk Piston Type. 
1 Piston of each size used, complete with skirt, 
rings, studs, nuts and gudgeon pin. 
10 intga fens ates na ibis ice ] set | 1 set Rings, of each size used, for one cylinder. 
A ‘a1; . } re Telescopic cooling pipes and fittings i their 
= Piston Cooling Pipes 2 sets 1 set equivalent, for a cylinder unit. 
1 ! 1 _ Bottom end bearing of each type fitted complete 
with liners, bolts and nuts. 
1 ae Connecting Rod Bearings 1 -: | Top end bearing of each type fitted complete 
with liners, bolts and nuts. 
] 1 ' Gudgeon pin bush, where trunk pistons are used. 
Scavenge Blower 
NOTE: Where there are two j -- 
scavenge blowers connected to Rotors, rotor shafts, bearings and synchronising 
13 all cylinders, spare gear may be 1 set -- gear wheels or equivalent working parts if of 
omitted provided the engines can other types. 
manoeuvre satisfactorily when one 
of the blowers is not in action. 
pA Valves for Scavenge System } set } set Suction and delivery valves, for one engine. 
Gear Wheel Drive. 
: 1 set | — Wheels for the drive of one engine. 
15 Cam-shaft, Scavenge Blower and = ———~———— - ~ —— — 
other Drives Chain Drive. 
6 : Separate links with pins and rollers of each size 
used. 
16 Fuel Pumps 1 1 Pump complete. 
J 1 > Complete bearing bush, of each size fitted in the 
W | Reduction and/or Reverse Gear a, ree agence assembly. - —— : 
Case Bearing Bushes Ts cv Roller or Ball race, of each size fitted in the gear 
case assembly. 
1 set 1 set Piston rings of each size used. 
18 Main Engine Driven Air Compressor -— —<—<—$— ————_— ——_—— 
end eat Suction and delivery valves complete, of each 


. * size used. 


Length of pipe of the greatest length used, 
19 Fuel Pipes 1 1 complete with flanges or unions, for the fuel 
delivery to the evlinders. 


ITEM NO. ITEM 


APPLICABLE TO ALL TYPES OF MAIN ENGINES 


| NUMBER REQUIRED FOR 


SPARE PARTS REQUIRED TO BE SUPPLIED 


SPARE PART 


OCEAN SHORT 
GOING | VOYAGE 


SHIPS } SHIPS 


1 set 1 set Pads for one face of Michell type thrust block 
or 
20 Main Thrust Blocks 1 1 Complete white metal thrust shoe of solid ring type 
or 
1 l Inner and outer race with rollers where roller 
thrust bearings are used. 
1 set a Bolts, of each size used, for one coupling. 


21 Coupling Bolts 


PETROL AND PARAFFIN 
ENGINES 


ELECTRIC PROPELLING 
MACHINERY 


eS 


AUXILIARY MACHINERY 


Where additional units of adequate capacity are fitted no spare gear is required. 


AUXILIARY HEAVY OIL ENGINES For each size of engine required for essential services. 


The items of spare gear to be carried for petrol and paraffin engines employed 
for main propulsion are to be equivalent to those required for main heavy 
oil engines. 


For items of spare gear to be carried see L 12. 


Exhaust valves complete with valve casings, 


» » ‘ 
a * springs and other fittings. 
i 1 Air inlet valve, complete with valve casing, 
springs and other fittings. 
22 Valves 1 1 Starting air valve on cylinder complete with 
valve casing, springs and other fittings. 
j re Fuel valves of each size used, complete with all 
l se ; 
4 set i set fittings, for one engine. 
i 1 Cylinder relief valve complete. 
23 Piston Rings ] set 1 set Rings of each size used, for one cylinder. 
24 “o! tals nislems 9 Telescopic cooling pipes and fittings or their 
Sits sai Mat i Se fact equivalent, for a cylinder unit. 
l 1 Bottom end bearing of each type fitted complete 
. with liners, bolts and nuts. 
25 Connecting Rod Bearings — 
l l Gudgeon pin bush, where trunk pistons are used, 
26 Valves for Scavenge System $ set i set Suction and delivery valves, for one engine. 
27 Fuel Pumps 1 1 Pump complete. 
, Length of pipe of the greatest length used, 
28 Fuel Pipes 1 1 complete with flanges or unions. for the fuel 


PETROL AND PARAFFIN 
ENGINES 


EE ee ley 


delivery to the cylinders. 


The items of spare gear to be carried for petrol and paraffin engines employed 


for essential auxiliary services are to be equivalent to those required for 
auxiliary heavy oil engines. 


SPARE PARTS REQUIRED TO BE SUPPLIED 


Ss = 


NUMBER REQUIRED FOR 
ITEM NO. ITEM 7 a 


SPARE PART 
OCEAN SHORT 
GOING VOYAGE 
SHIPS SHIPS 


{ 
oo eo Sa } 


AUXILIARY STEAM ENGINES ‘For each size of engine relquired for essential services. 


Bottom end bearing complete with liners, bolts 
1 1 and nuts. 
29 Connecting Rod Bearings eens! Seae Se 
1 1 | Top end bearing complete with liners, bolts 
| | and nuts. 
Ss ——— Eee —— 
30 Piston Rings 1 set } 1 set | Rings. 
: whe CoS Bit BLE EE SP ee eke ee 
TURBINES DRIVING Spare gear to be the same as for main steam turbines in so far as 
ESSENTIAL AUXILIARIES applicable. 


i 


AUXILIARY AIR COMPRESSOR | 


31 ; Piston Rings 1 set 1 set Rings, of each size used, for one piston. 


Suction and delivery valves, complete, of each 
* Yare £ set t set size used. 


ELECTRICAL EQUIPMENT For items of spare gear to be carried see M 24. 


Pe aren gage For items of spare gear to be carried see N 4. 


et 


BOILERS 
MAIN BOILERS - 
5 Tube stoppers or plugs, of each size used, for 
= Tube Stoppers or Plugs 20 10 boiler, superheater and economiser tubes. 
34 Fire Bars 1 set $ set Fire bars for one boiler, where coal fired. 
35 Oil Fuel Burners 1 set 1 set Oil fuel burners complete, for one boiler. 
2 sets 2 sets 


per boiler per boiler Gauge glasses of round type. 


1 set 1 set 


for every for every Gauge glasses of flat type. 
two boilers two boilers 


36 Gauge Glasses 


DONKEY BOILERS 


NOTE: If a donkey boiler is the only boiler supplying sufficient steam 
for essential auxiliary services, the spare gear is to comply with items 33 
to 36, where applicable. 


37 Tube Stoppers or Plugs 6 6 | Tube stoppers or plugs, complete. 


38 Oil Fuel Burners 1 set 1 set 


Oil fuel burners, complete. for one boiler. 


cs 
~. 


Chapter M 
ELECTRICAL EQUIPMENT 


Section 2. GENERATING PLANT 


Page 315, Para. 219. In the fifth line after “stall” the words “or any other device to fail” have been inserted. 


Page 316. Para. 227. In the second part of this paragraph the word “Generator” has been deleted and replaced 


by “Commutator.” 


Para. 228. In the third line the words “where cable connections are used’? have been deleted, and ‘except 
where substantial mechanical cable clamps are supplied,” has been inserted. 


Section 3. SWITCHBOARDS AND SWITCHGEAR 
Page 317. Para. 304. In the second line “‘self-extinguishing” has been deleted and “flame-retardent”’ inserted. 


Para. 305. After the second “and” in the third line the words “unless it is of the phenolic-resin-bonded sheet type” 
have been inserted. 


Page 318. Para. 312. After “coil” in the second line the word ‘‘synchroscope,”’ has been inserted. 
Para. 313. After “Switches” in the first line «+, circuit breakers,” has been inserted. 
Para. 315. In the second line “wherever practicable” has been deleted and “‘preferably”’ inserted. 


Para. 322. In the thirteenth line “‘non-ignitable” has been deleted and “flame-retardent’’ inserted. 
Page 319. Para. 327(c). In the fifth line “in each outer conductor” has been deleted. 


Para. 330. The heading has been amended to read “Two-wire direct-current and single-phase alternating- 
current systems.” 


Page 320. Para. 332(a). In the fourth line “where motors are not connected to the circuit’ has been deleted. 


Page 321. Para. 338. In the fourth line on this page after the first “one’’ the words “of the’’ have been inserted 
and “voltmeter” amended to “voltmeters”; the second “one” has been deleted and “each” inserted. The last 
sentence ‘‘all these voltmeter................ each generator” has been deleted. 


Para. 339, In the second and fourth /fifth lines the words “not less than” have been deleted and “approximately” 
inserted in both places. In the ninth line “reverse current up to” has been deleted and ‘“‘a reverse current of at 
least” inserted. 


Page 323. Para. 361. In the first line after “fuse” the words “fitted on a switchboard, section board or distribution 
fuse-hoard” have been inserted, and after the figure “5”? in the second line “and with 362 to 367” has been inserted. 


23° 
Section 4. DISTRIBUTION 


Page 324. Para. 401. The note at the end of this paragraph has been amended to “Note (1)”, and a new note (2) 
has been inserted at the foot of the sketch as follows :— a 


Note (2).—Section boards control the supply to other section 
boards, distribution fuse-boards, or devices normally consuming more 
than 15 amperes. Distribution fuse-boards comprise fuses or other 
overload protective devices for supplies only to final sub-circuits 
normally consuming not more than 15 amperes. 


Para. 403. After ‘‘fuse” in the third line the words ‘‘or other overload protective device” have been inserted. 


Page 327. Para. 435. In the fourth and following lines the words “‘and a change-over switch is . . . supplies to be 
interchanged” have been deleted. 


Para. 440. An addition has been made to this paragraph as follows :— 


Drip trays or other suitable provision is to be 
made to deal with loss of oil due to damage or other 
causes. 

An oil gauge marked with normal oil level is to 
be fitted. 


Two new paragraphs have been inserted as follows :— 


443 A rating plate is to be fixed to each trans- 
former giving details of rating. 


444 Where essential services are supplied two or 
: more transformers are to be provided, together with 
appropriate switchgear so that in the event of one 
transformer being out of commission the remaining 
unit or units are capable of supplying the essential 
services.- 


Section 5. FINAL SUB-CIRCUITS 


Page 328. Para. 509 has been deleted. 


Section 6. CONDUCTORS 


Page 328. Para. 602. After the word “copper” in the second line the remainder of this paragraph has been 


deleted. 
Page 329. Para. 608. After the word “inclusive” in the fourth line “and Table XXVII” has been inserted. 


Section 7. INSULATION AND PROTECTIVE COVERING OF CABLES 


Page 330. Para. 702. In the twelfth line “varnished calico” has been deleted and “proofed cotton’”’ inserted, and 
in the thirteenth/fourteenth lines the words “and complying with special test requirements” have been deleted. 
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Para. 708. In the last sentence the words “is to be in accordance with the appropriate Table VIIT or IX” have 
been deleted and the following inserted :— 
at any point is not to fall below the value stated in 
the appropriate Table VIII or IX by more than 10 per 
cent plus 0-005 in. The thickness of the insulation 
arrived at by taking the average of a number of 
measurements is to be not less than the minimum 
value stated in the appropriate Table. 
The insulation is to comply with the requirements 
of Appendix 11. 


Para. 711. An addition has been made to this paragraph as follows :— 


The tolerances on the thickness of insulation are to 
be as in 708 and the thickness of the sheath at any 
point is not to fall below the value stated in the appro- 
priate Table by more than 10 per cent plus 0-01 in. 
The standard thickness applies at the points where 
the thickness of the sheath is at its geometrical 
minimum. 


Page 331. Para. 714. In the ninth line “varnished calico” has been deleted and “proofed cotton”’ inserted. 


Page 332. Para. 722 has been renumbered 715, and the heading amended to “Special H.R. Type Cable”. 
After the word “compound”’ in the third line ‘“‘varnished calico” has been inserted. | 


Existing paras. 715 to 721 have been renumbered 716 to 722. 
Page 331. Para. 719 (now 720). The letter “B”’ in the fifth line and in the Table has been amended to “C”. 


Page 332. Para. 720 (now 721). After the figure “VIII” the word “and” has been inserted and “XIII and XV” 
deleted. The following sentence has also been added :— 
The values specified in Tables XIII and XV are 
minima. | 
Para. 724. In the third line “and” has been deleted, and after “gear” the words “and the field circuit 
of electro-magnetic couplings’ have been inserted. 


Section 9. INSTALLING AND FIXING OF CABLES 
Page 336. Para. 926. In the second line the words ““~yleanised-rubber-sheathed”’ have been deleted. 


Para. 938 has been deleted. 


Pages 336 and 337. Paras. 939 to 942 have been renumbered 938 to 941. 


Page 337. Para. 943 has been renumbered 942 and after ““Direct-current’’ the words “and alternating-current”’ 
have been inserted, and ‘‘polarity” has been deleted and “poles” inserted. 


Paras. 944 to 953 have been renumbered 943 to 952. 


Para. 954 has been renumbered 953 and in the first/second lines “is employed” has been deleted and “to earth 
exists or may exist under fault conditions” inserted. In the fourth line “‘armouring”’ has been deleted and “‘lead-alloy 
sheathing”’ inserted. 


Pages 337 and 338. Paras. 955 to 959 have been renumbered 954 to 958. 
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Section 10. ACCESSORIES AND LIGHTING FITTINGS 


Page 338. Para. 1004. After “‘spray’’ in the second line “or’’ has been inserted, and “or condensed moisture”’ 
deleted. The word “watertight” has been deleted and replaced by “weatherproof”. 


This latter amendment also applies to the word “watertight”’ in paragraph 1006. 


Page 340. Para. 1026. The words “‘and plugs” and “‘exceeding 6” have been deleted. The latter has been 
replaced by “of 15,” and “or more” has been inserted after the word ‘“‘amperes”’. 


Para. 1027. The words “condensed moisture” have been deleted and “spray” inserted, and “waterproof” 
deleted and replaced by “‘weatherproof”’. 


Para. 1029 has been deleted, and a new para. 1029 inserted as follows :— 


4029 All live parts the voltage of which exceeds 
150 volts alternating-current to earth or 250 volts 
direct-eurrent to earth are to be suitably enclosed. 


Existing paras. 1030 to 1034 have been transferred to Section 11 and numbered 1113 to 1117; existing para. 1034 
(now 1117) has been amended to read as follows :— 


4447 In ships where the distribution system is 
mainly direct-current the section boards and distri- 
bution fuse-boards for alternating-current supplies 
feeding such lamp circuits are to be clearly and 
permanently marked :— 


WARNING 
Sonene VOLTS A.C. 


Para. 1035 has been deleted, and remaining paras. 1036 and 1037 renumbered 1030 and 1031. 


. 


Section 12x ELECTRIC MOTORS 


Page 342. Para. 1206. After “services” in the second line the following has been inserted : “in ocean going ships 
(except trawlers) and ships operating’in tropical waters”. 


Page 344. A new paragraph has been inserted as follows :— 
Fans for Refrigerated Chambers. 


4227 In cargo refrigerating installations intended 
for reducing the temperature of fruit cargo, fan 
motors fitted in the air stream are to be totally 
enclosed where they are fitted between two sections of 
a cooler or where the air from the cooler passes over 
the motor. 


Section 14. HEATING AND COOKING APPLIANCES 


Page 347. Para. 1411. In the first line after “Heaters” the following words have been inserted : “are to 
be fixed in position and” and a new sentence “Radiators of the exposed element type are not to be installed,”” has been 
added. 


Para. 1415. ‘The figure “2,000” has been amended to *1,500”°. 
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Section 15. SPECIAL REQUIREMENTS FOR SHIPS CARRYING OIL HAVING A FLASH POINT LESS 
THAN 150° F. (655° C.) 


Page 347. The heading of this Section has been amended to read : “Special requirements for Petroleum Tankers 
and for ships carrying oil in bulk having a flash point less than 150° F. (65-5° C.)”. 


Page 348. Para. 1506. In the fourth line the words “to be” have been deleted, and a new sentence has been 
added at the end of the paragraph as follows :— 


The requirements of this paragraph also apply to 
motor-generators where used for the supply to lighting 
circuits. 


Para. 1511, after “system” the words “is to be earthed”, have been inserted. The existing words “‘is to be 
earthed” have been deleted and “or through capacitors as may be required for the abatement of radio-interference”’ 
inserted. 


Page 350. Para. 1527 has been amended to read as follows :— 


4527 Every socket outlet for use with flexible 
cables is to be provided with means for connecting to 
earth an earth-continuity conductor in the flexible 
cable attached to the portable appliance. 


Para. 1528 has been renumbered 1529 and the words “fuse is to be of the indicating type and the” deleted. 
After “fuse-link”’, the words “fitted on a switchboard, section board and distribution fuse-board”’ have been inserted. 


Existing para. 1529 has been deleted, and para. 1530 renumbered 1528. 


Para. 1531 has been renumbered 1530 and amended to read as follows :— 
Lamps and Appliances 


4530 No lighting fitting, electrical appliance, or 
wiring of any kind, is to be installed in any oil tank, 
pump room (except as permitted in 1537), eofferdam, 
or any other space immediately adjacent to and below 
the top of the oil tanks. Every metal lighting fitting 
is to be effectively earthed and to have as a minimum 
the following enclosure corresponding to its position 
or use in the ship :— 


(a) In between-deck spaces immediately above 
any oil tank—Flame-proof. 

(b) In exposed positions within a distance of 
10 feet from any oil tank outlet or vapour outlet— 
Flame-proof. 


(c) Portable lamps fed by flexible cables— 
Watertight, and provided with strong metal guards. 
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(d) In engine rooms (except floodlights), store 
rooms, dry cargo holds, and similar safe spaces, also 
in exposed positions about the decks, other than those 
defined above—Weatherproof. 


Floodlights in engine rooms may be of the open 
type provided they are drip-proof and the lamp 
sockets are of the Edison screw type. 


(e) Navigation and signal lights—Weatherproof. 
Paras. 1532 to 1534 have been renumbered 1531 to 1533. 


Para. 1535 has been renumbered 1534, and in the fourth line after “type” the words “the temperature of which 
does not exceed 450° F. (232° C.) under normal working conditions” have been inserted. 


Para. 1536 has been deleted, and para. 1537 renumbered 1535. 


A new para. 1536 has been inserted as follows :— 


4536 Alternatively eargo pump rooms and Well-glasses and the like are to be suitably 


similar machinery spaces may be lit by certified 
flame-proof fittings located in the compartment and 
complying with the following:— _ 

The lamps are to be arranged on at least two 
independent circuits controlled by fuses and switches 
located in a safe space outside the compartment. The 
lamps and corresponding switches and fuses are to be 


protected from damage, and are to be secured by 
serews or nuts requiring a special key for their 
removal. 

The eables are to be run in heavy gauge steel 
conduit with flame-proof accessories or to be spiral wire 
armoured, kept clear of the bulkheads and suitably 
protected, where necessary, from mechanical damage. 


suitably labelled for identification purposes. 


Paras, 1538 to 1541 have been renumbered 1537 to 1540 and a new para. 1541 inserted as follows :— 


Electrical Apparatus in "Tween Deck Spaces. 


4544 Electrical apparatus other than the fittings 
permitted by 1530 (a) may be fitted in “tween deck 
spaces immediately above cargo tanks provided it be 
housed in a special compartment with boundaries 
which are gastight towards the ’tween deck space and 
has a cofferdam between its floor and the cargo tanks 
Aeecess is to be solely from the deck above and the 
compartment is to be adequately ventilated. Cables 
are not to be attached directly to the bulkheads or 
floor. 


Plans showing the construction of the compart- 
ment, the electrical apparatus to be housed therein, 
and the provisions for ventilation are to be submitted. 


Section 18. INTERNAL COMMUNICATIONS 
Page 353. Para. 1806: In the eleventh line “vulcanised-rubber”’ has been deleted. 


Para. 1810. The heading has been amended to read : “Alarm and Bell Circuits.’’ The word fire” has been deleted 
from the first line of the paragraph, and the last line also deleted. 
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Section 21. ELECTRO-MAGNETIC COUPLINGS 
Page 355. Para. 2105. The heading of this paragraph has been amended to ‘Magnetic Air Gaps in Slip- 


Couplings”. 
Para. 2107. After “centre” in the first line, the words “of slip-couplings” have been inserted. 


Para. 2108. After “centre” in the eleventh line the words “of slip-couplings” have been inserted. 


Section 23. TRIALS 
Page 356. Para. 2305. After “coils” in the tenth line, the words “and potential transformers” have been inserted. 


Page 357. Para.2313. After “governors” in the eighth line and after “reverse-current”’ in the ninth line the words 
“‘synchronising devices” and ‘‘or reverse power” have been inserted respectively. 
After “M 212” in the fifteenth line the reference ‘and M 218” has been inserted. 


Para. 2315. The heading has been amended to : “Apparatus and Voltage Drop”, and after “voltage” in the 
third line ‘‘and operation” has been inserted. 


Section 24. SPARE GEAR 


Page 357. Para. 2403. MOTORS. The following amendments and additions have been made to the essential 
services enumerated in the second part of this paragraph :— 


The first item, viz. “Auxiliary Compressors”’ has been deleted and “Air compressors for heavy oil engines” inserted. 
The third item has been amended to read:— “Circulating and cooling water pumps.” 
The fifth item has been amended to read :— “Oil fuel pumps and oil fuel burning units.” 
The following new items have been added :— 
Lubricating oil pumps. Fuel valve cooling pumps. 


Extraction pumps. Ballast pumps. 
Pressure filters. 


Page 358. Para. 2410 has been amended to read as follows :— 


2440 Mineral-Insulated Copper-Sheathed Cables.— Sealing 
Where ocean going ships are wired to any appreciable Components. Sufficient details for making 12 
extent with mineral-insulated copper-sheathed cables of each size and type of seal 
suitable spares are to be carried. Following is an used. 
indication of the type of spares required for an 
average installation :— Compression Rings 
Wasco reon Svequere Quarry for Gland Seals. 6 of each size required. 
Insulating Sleeve. Not less than 12 feet of each 
size and colour. Cable. In large installations spare 


lengths of cable may also 


Sealing Compound. 11 Ib. of each type used. 
be advisable. 


Tools One set of any special tools 
required for the preparation Installation 
of cable ends and the making Instructions. One copy of the maker’s | 
of seals. recommendations. 
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Page 363. TABLE III. 
The heading of this Table has been amended as follows :— 


CURRENT Ratincs FOR SINGLE-CoRE IMPREGNATET-PAPER OR VARNISHED-CAMBRIC INSULATED LEAD- 
ALLOY SHEATHED| CABLES* 


The following note has also been added :— 

+ For ratings of Polychloroprene (e.g, Neoprene) Sheathed Cables see Table V. 
Page 364. TABLE IV. 
The heading of this Table has been amended to read as follows:— 


CURRENT RATINGS FOR THREE-CORE IMPREGNATED-PAPER OR VARNISHED-CAMBRIC 
INSULATED LEAD-ALLOY SHEATHED CABLES 


Page 366. TABLE VI. 
This Table has been amended as follows :— 


TABLE VI 


Max1MUM PERMISSIBLE CURRENT” IN INTERMITTENTLY-LOADED SINGLE AND 
Twin-CorE CABLES 


Impregnated-Paper- 
Insulated Cables | Varnished-Cambric 
Conductor Vulcanised-Rubber- and Varnished- — Insulated 
Insulated Cables § Cambric-Insulated Polychloroprene 
Lead Alloy | Sheathed Cables 


Sheathed Cable s i 


Nominal | Number and | Current | Current Current |Current} Current Current | 


Cross- | Diameter | for for for | for for for | 
Sectional (in.) Half-hour One-hour Half-hour One-hour) Half-hour |One-hour 
Area of Wires | Rating Rating Rating | Rating | Rating | Rating | 
1 2 eR ea Oe eek iad: Reh 
tS | 
| sq. ins, amps. anips. amps. amps. amps. | amps, 
00145 | 7/052 38 37 68 60 50 | 48 
00225 | 7/-064 47 46 84 80 64 | 61) 
0-08 19/-044 56 54° 1 99 93 78 738 
0-04 19]-052 68 65 119 111 95 89 
0-06 19]-064 92 85 160 146 129 Thy 
0-1 | 19]-083 142 124 238 210 190 167 
0-15 37/-072 191 164 320 276 =. 250 216 
0-2 37/-083 247 | 204 400 840 |. 812. °| 265 
0-25 37/093 | 300 244 475 400 | 3874 | 815 
0-3 37/-103 351 283 565 460 | 442 | 368 
0-4 | 61-093 452 357 700 575°| 568 466 
0-5 61]-1038 534 422 850 685 680 550 
10-75 91-103 774 604 1,250 990 950 | 750 


* These values are subject to the maximam permissible voltage drop (see M 617) not 
being exceeded. The approximate length in circuit (Jead plus return) for 1 volt drop 
will be the corresponding length given in Tables I and III respectively multiplied by 
the continuous rating in amperes and divided by the intermittent rating. 


Page 370. TABLE XIII. 
Column 7 has been deleted. 


Page 372. TABLE XV. 


In column 4 the third figure, viz.: “0-07” for “Paper insulated” and “Varnished Cambric insulated” Cables has 
been amended to “0-06”. 


Page 373. TABLE XVII. 
The following footnote has been added to this Table :— 


NorE.—In cables having fire-resisting rubber-like insulation 
(R.N.N. type) the insulation resistance is to be not less than 20°. 
of the above values (see M 728). 


Page 377. TABLE XXIV. 
Item No. 9. Slip rings (open). In the last column the temperature “90° F. (50° ©.) has been deleted. 


Item No. 10. Slip rings (enclosed). In the last column the temperature “99° F. (55° C.)” has been deleted and 
“90° F. (50° C.)’” inserted. 


A new item No. 11 has been inserted as follows :— 


| 
11. Uninsulated parts, including cores not | The temperature rise is in no case to reach such a value that there is 
in contact with insulated windings ... risk of injury to any insulating material on adjacent parts. 


Page 378. TABLE XXV. 


Item No. 9. Slip rings (open). In the last column the temperature «99° F. (55° C.) * has been deleted. 


Item No. 10. Slip rings (enclosed). In the last column the temperature « 108° F. (60° C:)” has been deleted 
and «99° F. (55° C.)’’ inserted. 


A new item No. 11 (as above) has also been inserted. 


Page 379. TABLE XXVI. 


In the sixth column the fourth figure, viz. : “0-254” has been amended to “0-250”. In the footnote the figure 
“9.007” has been amended to “0-006”, and the words “so that it will be a good fit in glands, etc., drilled to these 
sizes” have been added after the word “given”. 
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A new Table X XVII has been inserted as follows :— 


TABLE XXVII 


CuRRENT RATINGS FOR MINERAL-INSULATED COPPER-SHEATHED CABLES 


Conductor | Single-core Cables | Twin-core Cables 3-or 4-core Cables 


aorocimate l, ‘ frat \Approximate 
Nominal 1 ength of | Tength of : pon pg 
Cross- Current Sgn se Current Re he Current I-volt drop | 
Sectional Rating* eyo CLOD Rating* ee eron, Rating* for balanced | 
Misea w ith current | W ith current 3-phase 
as in Col. 2 | asin Col. 4 orice 
A.C or D.C. A.C. or D.C. an fe Col. 6 | 
1 — | Pa Ser: sal Pt ote pe 
| | 
sq. in. | amperes | feet amperes feet | amperes feet 
0.0015 ee aes 5 17 5 20 
0,002 10 ll 10 ul 10 13 
0.003 Dosa) Tt 15 | 11 15 13 
0.0045 20 12 20 12 20 14 
1 Ga! eae RO ag see 35 13 
0.01 Oe) 8 55 10 45 14 
0.0145 90 9 70 ll 55 16 
0.0225 110 11 85 14 70 | 20 
0.03 130 > 12 100 16 85 22 
0.04 150 14 —- — — 
| | | 
| 006 | 200 |. 15 BS ae add 
| 01 CF ee eee eS a a | 
' 0.15 | 380 | 92 he eS ee een et 
0.2 400 22 — — - 


*The current ratings are subject to the maximum permissible voltage drop not being 
exceeded. 


+ The “length of run’ is the point-to-point distance measured along the route taken by the 
cables. 


Page 384. APPENDIX 3. 


A new para. 12 has been inserted as follows :— 


12. Water-cooled Machines.— For water-cooled 
machines the temperature rise is to be measured in 
relation to the temperature of the cooling water, 
measured at the inlet. 


Page 388. APPENDIX 6. 


In the third line of the second part of paragraph 3 on page 389, “it”? has been deleted and “the apparatus 
fitted” inserted, and “to”? has been inserted after the second “is”. After “the” in the fourth line the word 
“structural” has been inserted. 


A new Appendix 11 has been inserted as follows :— 


APPENDIX 11 
INSULATING RUBBER FOR CABLES 


1. Composition of Insulation 


(a) The rubber compound is to consist of a 
uniform mixture of first grade Hevea rubber, 
sulphur, wax and/or other suitable softeners, organic 
accelerator(s) of vuleanisation, antioxident and in- 
organic fillers. 

(b) The compound is to contain not less than 
45 per cent nor more than 50 per cent by weight of 
rubber. 

The compound before vuleanisation is to contain 
not less than 0-5 per cent nor more than 1-5 per cent 
by weight of elemental sulphur. 

If a manufacturer wishes to work to a lower 
sulphur minimum than that specified, evidence is to 
be produced to show that the compound offered will 
ensure the production of a satisfactory cable. 


(c) The constituents are to be free of grit and 
coarse particles. The compound is not to contain 
reclaimed rubber, “mineral rubber,” factice or 
materials of a hygroscopic nature. Neither copper 
nor manganese, if present, are to exceed 0-005 per 
cent by weight. of compound. 

2. Physical tests and requirements 

(a) Samples. 

Eleven samples of the completed core are to be 
stripped of the proofed tape (if any) and the con- 
‘ductors are to be carefully removed without damaging 
the rubber insulant. 


(b) Preparation and condition of samples.— 

(i) Tests are to be made not less than 72 hours 
after the vuleanisation of the rubber. 

(ii) Samples are to be protected from light as 
completely as practicable. 

(iii) Samples that have been subjected to accele- 
rated ageing are to be tested not less than 24 hours 
and not more than 72 hours after removal from the 
ageing oven. 

(iv) All samples are to be kept at a temperature 
of 21° C.43° C. for a period of not less than 24 hours 
and not greater than 72 hours immediately before 
being tested, and during test. 


(c) Sub-permanent set. 


Two of the samples are to be marked with lines 
2 inches apart, after which they are to be stretched 
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until the lines are 6 inches apart (200 per cent eionga- 
tion) and maintained so stretched for 4 hours. The 
samples are then to be released and exactly 2 hours 
after release the distance between the marks is to be 
measured. The mean distance, for the two samples, 
is not to exceed 2-60 inches (30 per cent sub-permanent 
set) and they are to show no signs of furring or 
eracking. 


(d) Tensile strength and elongation at break. 

Nine samples are to be cut accurately to a con- 
venient length and eight of them marked with lines 
1 inch apart. The unmarked sample is to be used 
for the determination of the density of the compound. 
Each of the other samples is to be weighed and the 
mean cross-sectional area calculated from its weight, 
length and density. 

Four of the marked samples are to be tested for 
tensile strength and elongation at break on a machine 
having grips of the self-tightening type. The rate of 
separation of the grips is to be such that the portion 
between the marks on the sample is stretched to 
breaking at a rate approximating to 500 per cent 
elongation per minute. 

The tensile strength and elongation at break of 
each of the four samples is to be recorded. The 
sample with the lowest figure for tensile strength is 
to be neglected and the average values of tensile 
strength and elongation at break of the other three 
caleulated and recorded as the values for the unaged 
insulant. 

The values are to be not less than the following :— 


Size of cable iBreaking weight | Elongation 


| inlb. per sq.in. | per cent 
Cables with insulant of <0:034| 1800 360 
inch radial thickness 
Cables with conductor diameter| 1600 320 
of 0°32 inch or greater 
All other sizes 2000 400 


(e) Accelerated ageing. 

The remaining four samples are to be maintained 
in the dark in a ventilated air oven at a temperature 
of 82:2° C.+0-5° C. for 120 hours. After conditioning 
in accordance with sub-paragraph (b) (iii) of this 
clause the tensile strength and elongation at break is 
to be determined in accordance with sub-paragraph 
(d). The tensile strength and elongation at break 
of the aged samples is to be not less than 75 per cent 
and 85 per cent respectively of the unaged values. 
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Chapter P 
QUALITY AND TESTING OF MATERIALS 


Section 5. STEEL FOR BOILERS AND OTHER PRESSURE VESSELS 
Page 406. Para. 501 has been amended to read as follows :— 


Heat Treatment 

501 All plates intended for cylindrical shells where 
the thickness exceeds 14 inches should be efficiently normal- 
ised before the test pieces are cut off. 


71, Fencnurcu Street, Lonpon, E.C.3 By order of the Committee, 


13th December, 1951 P. E. CLEMENT, 
Secretary 
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REGISTER BOOKS AND PUBLICATIONS ISSUED BY 
THE COMMITTEE OF LLOYD’S REGISTER. 


LLOYD'S REGISTER OF SHIPPING, issued annually in July. This Book contains the names. classes, and detailed information concerning 
the ships classed by Lloyd's Register and the British Corporation Register; particulars, as far as possible, of all sea-going merchant ships 
in the World. and of all iron and steel ships trading on the North American Lakes, of 100 tons and upwards; particulars of ships fitted 
with refrigerating appliances, and a list of Owners and Managers of ships recorded in the Register Book. 


The Register is published in two editions; in the Posted Edition the volumes are periodically corrected in type, and Subscribers to 
the Unposted Edition are supplied with periodical Supplements, for which loose binders are available. 
Special rates of subscription for Public Institutions. 


APPENDIX TO LLOYD'S REGISTER BOOK. This yolume contains lists of Changes of Ships’ Names; Compound Names; Ships arranged by 
Nationality in Tonnage Divisions ; Speeds; Deadweights and Capacities, and Tankers; Statistical Tables; lists of Shipbuilders with existing 
ships they have built; Marine Enginebuilders and Boilermakers; Dry and Wet Docks; Telegraphic Addresses and Codes used by shipping 
firms; Marine Insurance Companies; and information regarding the Corporation of Lloyd’s (Committees, Agents, etc.). 


LLOYD’S REGISTER OF YACHTS. Published annually in May, this volume contains in addition to the names. classes, and detailed information 
relating to yachts classed by the Society, the names. dimensions, &c., of other British and Foreign yachts, the particulars of which are known ; 
-a list of one-design classes, and the sail numbers of certain classes of racing yachts; also, in an Appendix, a list of various yacht clubs, 
with illustrations in colour of club burgees and private signals of yachtsmen ; an index of signal letters; lists of yachts the names of which 
have been changed ; yachts arranged according to tonnage; yacht builders and designers, with lists of the yachts they have built and designed ; 
and a list of names and addresses of yacht owners. 


LLOYD’S REGISTER OF AMERICAN YACHIS. This Register is published annually in June from the Society’s New York Office. Copies 
may also be obtained on application to the Secretary, 71, Fenchurch Street, London, E.C.3, England. 


This book contains the names, dimensions, and full particulars of the yachts of the United States and Canada, so far as they are 
ascertainable; reproductions in colour of the burgees of yacht clubs and the private signals of yachtsmen; a list of yacht clubs with the 
names of their officers; an index of signal letters; late names of yachts; and a list of yacht owners of the United States and Canada, with 


their addresses, clubs and yachts. 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF SHIPS, &c. :— 


STEEL SHIPS, including General Rules and Regulations. Classification Regulations, Periodical Survey Requirements, and Rules for Construction 
of Steel Ships and Machinery, Boilers and other Presaure Vessels, Hlectric Propelling Machinery and Electrical Equipment, Pumping and 
Piping, Fire Extinguishing Arrangements, Machinery Spare Gear, Refrigerating Machinery and Appliances, and Quality and Testing of 
Materiais. A revised Metric Edition is also in preparation. 


‘EXTRACTS FROM THE RULES :— 


CONSTRUCTION AND PERIODICAL SURVEY OF STEAM AND INTERNAL CoMBUSTION MACHINERY INSTALLATIONS, PUMPING ARRANGEMENTS, 
AND TESTING REQUIREMENTS FOR MATERIALS. 


CoNnSTRUCTION OF STEAM AND INTERNAL COMBUSTION ENGINES AND TESTING REQUIREMENTS FOR MATERIALS. 
CONSTRUCTION OF BOILERS AND OTHER PRESSURE VESSELS. 
CoNSTRUCTION OF ELECTRIC PROPELLING MACHINERY AND ELECTRICAL EQUIPMENT. 
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PREFACE 


to some extent for convenience in use. The rearrangement 

mainly concerns the requirements for propelling machinery and 
will be evident from the Table of Contents. A General Index follows 
immediately thereafter and replaces the separate indexes previously 
provided in various parts of the Rules. 


| the present edition the Construction Rules have been regrouped 


Attention is directed to the new system of numbering which 
has been adopted to facilitate quotation, in correspondence or 
otherwise, of any Section or paragraph of the Rules. From the Table 
of Contents it will be seen that each Chapter has a distinguishing 
letter and thus it is possible to refer to a particular Section as, say, 
D15 (Section 15 of Chapter D). In addition, the paragraphs have 
been so numbered as to indicate the Section of which they form part; 
for example, the first paragraph of the Section quoted is numbered 
1501 and may be referred to as D 1501. 


The Construction Rules for Petroleum Tankers contained in 
Chapter D (D40 to D51 inclusive) and the Construction Rules for 
Pumping and Piping (Chapter E) have been approved by the Committee 
as Unified Rules; that is to say, these requirements are applicable 
to all ships building under the Society’s survey whether they are 
intended to receive Lloyd’s Register class or British Corporation 
class. Intimation will be given when other portions of the Rules are 
adopted as Unified Rules, but meanwhile the remaining requirements 
of the British Corporation Rules (1947 edition) are applicable to 
ships intended to receive British Corporation class. 
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AMENDMENTS TO THE CLASSIFICATION REGULATIONS 


The General Committee have approved the following amendments to Chapter B— 
CLASSIFICATION REGULATIONS—to take effect immediately. 


Page 9, Section 6. NEW CONSTRUCTION 
Submission of Plans 
Add the following sentences to present paragraph 601 :— 


“Any subsequent modifications or additions to the scantlings and arrangements shown on the 
approved plans are also to be submitted for approval. 


Srasmity—The responsibility for ensuring sufficient stability does not rest upon the Society.” 


Pages 10 and 11, Section 8. PERIODICAL SURVEYS 
Period allowed for completion of Special Surveys 
Delete present paragraph 803 and substitute the following :— 


“803 When it is inconvenient for Owners to fulfil all the requirements of a Special Survey at its 
due date, the Committee will be prepared to consider its postponement, either wholly or in part, 
provided that the Society’s Surveyors are afforded an opportunity, about the due date, of assessing 
the general condition of hull and machinery. For this purpose the Committee will normally call 
for a general examination of the ship, including drydocking, of sufficient extent to be assured that her 
condition is satisfactory for the period of grace desired, which is not to exceed 12 months from the 
due date. 

Special Surveys which are commenced prior to their due date are not to extend over a period 
greater than 12 months, except with the prior approval of the Committee, who will be prepared to 
consider suitable arrangements for carrying out Special Surveys over an extended period in the case 
of ships engaged on a regular schedule.” 


Record of Special Surveys 
In last line of paragraph 804, delete “807” and substitute “806”. 


Modified Surveys of Oil Engines 
Present paragraph 806 to be renumbered “807”, 


Continuous Surveys of Oil Engines 
Delete present paragraph 807 and substitute the following :— 


“Continuous Surveys of Machinery 


806 In cases where, at the request of Owners, it has been agreed by the Committee that the 
Complete Survey of the machinery may be earried out on the continuous survey basis, the various 
items of machinery should, so far as practicable, be opened for survey in rotation to ensure that the 
interval between consecutive examinations of each item will not exceed the period normally allowed 
by the Regulations between Special Surveys, and the survey eycle should be completed coincidently 
with the survey on the hull; this procedure will be regarded as providing compliance with the 
requirements of 802. 


In such eases a record indicating the date of completion of the cycle will be made in the Register 
Book.”’ - 


Progressive Surveys 
Delete present paragraph 809 and substitute the following :— _ 


“809 In the case of passenger ships engaged on a regular service, when the exigencies of the 
service render it difficult to carry out the Special Surveys at the times prescribed in this Section, 
the Committee will be prepared, at the request of Owners, to consider suitable arrangements for a 
progressive survey of the hull. In such cases all compartments of the hull are to be progressively 
surveyed and tested, so that the survey cycle is completed during the period normally allowed by 
the Regulations between Special Surveys, and the time which elapses between consecutive 
examinations and testing of each compartment is not to exceed that period. Similar arrangements 
may be made in respect of the machinery. 

Records in respect of such progressive surveys will be made in the Register Book, and the classi- 
fication certificates endorsed as considered necessary by the Committee.” 


Page 11, Section 10. REPAIRS AND ALTERATIONS 


Insert the heading “Repairs” above peraarene 1001; delete present paragraph 1002 and 
substitute the following paragraphs : 


“4002 All repairs to hull and machinery which may be required in order that a ship may retain 
her class in the Register Book are to be carried out under the inspection of, and to the satisfaction of, 
the Society’s Surveyors. Whien repairs are effected at a port where there is no Surveyor to this 
_ Society, the ship is to be surveyed by’one of the Society’s Surveyors at the earliest opportunity. 


Alterations 

4003 Particulars of proposed’ iabdeiine to the approved scantlings and arrangements of hull 
or machinery are to be submitted for approval and such alterations are to be carried out under the 
_ inspection of, and to the satisfaction of, the Society’s Surveyors.” 
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Chapter A 


GENERAL RULES AND REGULATIONS 
OF LLOYD’S REGISTER OF SHIPPING 


Section 1 


Tus Society, founded in 1760 and reconstituted in 1834, was established for the purpose of 
obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2 


A Register Book to be printed annually for the use of Subscribers, containing the names of the 
ships with other useful information, and the character assigned, where the ships are classed by the 
Society ; also the names, ete., of all ships of 100 tons and upwards unelassed by this Society. 


Section 3 


Each person subscribing the sum of twelve guineas per annum (or such other sum as the 
General Committee may fix) to be considered a Member of the Society, and entitled for his own use 
to one copy of the Register Book. 


Section 4 


The subscription of Public Institutions to be twenty guineas per annum unless the copies be 
periodically corrected in type with additions and amendments throughout the year, in which ease the 
subscription for each copy supplied will be thirty-five guineas per annum. 


Section 5 


In the case of all other Subseribers, including Marine Insurance Companies, the subscription to 
be twelve guineas per annum for each copy, unless periodically corrected in type with additions and 
amendments throughout the year, in which case the subscription will be thirty-five guineas per 
annum for each copy supplied. 


Section 6 


For the convenience of Subscribers not resident in London, or whose Register Books are not 
corrected in type, a Supplement, containing the additions to, and amendments made in, the Register 
Book to be printed fortnightly, in such convenient form as to admit of its transmission by post, so 
that such parties may be furnished, from time to time, with the latest and most complete information. 


Section 7 


The superintendence of the affairs of the Society to be under the direction of a General 
Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in London, 
namely, nine by the Committee of Lloyd’s, twelve by the Committee of the London General 
Shipowners’ Society, and three by the Committee of the Institute of London Underwriters, and thirty- 
seven at the principal Outports), and the following, namely :—Shipbuilders and/or Engineers, not 
exceeding ten, who may be elected by the General Committee; additional Members not exceeding 
twelve, who may be elected by the General Committee; past Chairmen, Deputy-Chairmen and 
Treasurers, and Deputy-Chairmen and Chairmen of the Sub-Committees of Classification of the 
Society, who may be elected by the General Committee, and the following ex-officio Members, namely :— 
The Chairman, or, in his absence, the Deputy-Chairman, of the Corporation of Lloyd’s; the Chairman, 
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or, in his absence, the Deputy-Chairman, of the London General Shipowners’ Society ; the Chairman, 
or, in his absence, the Deputy-Chairman, of the Institute of London Underwriters, and the Chairman 
of each National Committee established abroad. 

Any Member (except an ex-officio Member, or a Member elected by the General Committee) who 
fails to attend any meetings of the General Committee for a period of six consecutive months, without 
leave of absence, shall cease to be a Member, and his place shall be filled up in the usual way. 


Nore.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, the Chairman or Deputy-Chairman of the London General 
Shipowners’ Society, and the Chairman or Deputy-Chairman of the Institute of London Underwriters, 
are to be the ex-officio Members for the ensuing twelve months. 


Section 8 

The General Committee reserve the right of varying or withdrawing the representation of 
Outports, and of Shipbuilders and Engineers; also the representation of Shipbuilders, Engineers, 
Steel Makers, and Forgemasters on the Technical Committee hereinafter mentioned, as well as the 
mode of election of Members. 


Section 9 

1. Seven of the Members elected in London, namely, three representatives of Lloyd’s, three 
representatives of the London General Shipowners’ Society, and one representative of the Institute 
of London Underwriters, to retire annually by rotation, but to be eligible for re-election. The 
vacancies so arising to be filled by the election of three representatives by the Committee of Lloyd’s, 
three representatives by the Committee of the London General Shipowners’ Society, and one 
representative by the Committee of the Institute of London Underwriters. 

2.-Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 

3. All Members elected by the General Committee are to retire at the end of four years, and are 
to be éligible for re-election. 


Section 10 
The Committee to appoint Sub-Committees of Classification, to be so regulated that each Member 
of the General Committee may, in rotation, take his turn of duty thereon throughout the year. 


Section 11 

The Committee to appoint from their own body, annually, a Chairman and two Deputy- 
Chairmen; one being designated Deputy-Chairman and Treasurer and the other Deputy-Chairman 
and Chairman of the Sub-Committees of Classification. 


Section 12 
The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be appointed by and 
be under the direction of the General Committee. 


Section 13 4 
Special meetings to be) convened by order of the Chairman, or one of the Deputy-Chairmen, or 
on the requisition of any three Members. 


Secticn 14 
All elections and appointments to be made by ballot, excepting when in the election of Chairman, 
or one of the Deputy-Chairmen, only one person is nominated for each office. 


Section 15 
No Member of the Committee to be permitted to be present on the decision of the classification 
of any ship of which he is the owner, or wherein he is directly, or indirectly, interested. 


A8-A15 2 


GENERAL RULES AND REGULATIONS Chapter A 


Section 16 


1. The Committee to be empowered to make such By-laws for their own government and 
proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established; but no new Rule or By-law to be introduced 
or any Rule or By-law altered, without special notice being given for that purpose at the meeting 
of the Committee next preceding that at which such motion is intended to be made; such notice to be 
inserted in the summons convening the meeting. 


2. No new Rule, or alteration in any existing Rule materially affecting the classification of ships, 
to be applied compulsorily to ships of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17 
TECHNICAL COMMITTEE 


1. The Technical Committee to be constituted as follows :— 


Ex-officio— Fen 4 eral Ds} fe Engineers Others TOTAL 

The Chairman of Lloyd’s Register tee 1 = - - - 1 
The Deputy-Chairman and Treasurer of Hovde 

Register... - i} ~ - - 1 
The eee Ghannan anil Ghasemeri, ‘of re 

Sub-Committees of Classification eee pA 1 - - - - 1 

Nominated by— 
The General Committee of Lloyd’s Register... 5 3 2 2 - 12 
Institution of Naval Architects ... = - ~ 1 1 - 2 
North-East Coast Institution of Engineers anit 

Shipbuilders ne - - 1 1 - 2 
The Institution of Bagniber and ‘oiinmaitdenren in 

Scotland ... ier arr re - - i 1 - ye 
The Shipbuilding Catiteaenes ee is si - - 5 _ - 5 
The National Association of Marine Engine- 

builders... : as ns = - - - 38 ~ 3 
The Institute of anes gine Ae - - - 1 - 1 
The Society of Consulting Marine Engineers a 

Ship Surveyors ... - - - 1 - 1 
Dry Dock Owners’ and Repair? Cental ‘Cate? - _- - - 2 2 
The Iron and Steel Institute wa Ary. a = = - - 1 1 
British Iron and Steel Federation vie be = ~ = - 1 1 
National Forgemasters’ Association Sie a = = = - 1 1 
The Honourable Company of Master Mariners ... _ = = ~ 1 L 
The Institution of Electrical Engineers . - ~ ~ - 1 a 


The British Electrical and Allied Neartifastebys’ 
Association = ie a ae a - _ - -- 1 1 

The Technical Committee ... sf ss S57 3 - 2 2 ~ 7 
Representatives of— 

National Committees of Lloyd’s Register abroad 


The above nominations to be subject to confirmation by the General Committee. 
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2. The function of the Technical Committee is to consider any technical problems connected with 
the Society’s business and any proposed alterations in the existing Rules, or to frame new Rules, for the 
classification, survey and building of ships (hull and machinery). 


3. The term of office of all Members to be four years, one-fourth retiring each year, the Members 
so retiring to be eligible for renomination for a second term. No Member, other than the Chairman 
and/or Vice-Chairmen, who has served for two periods of four years to be eligible for renomination 
for a third term until after the expiration of at least one year. In the event of any vacancy 
occurring before the expiration of a term of four years a representative to be nominated to fill the 
vacancy for the unexpired portion of the term. 


4. With the exception of any Superintendents nominated by the Technical Committee, only those 
who are actually partners in firms, or directors or managers of joint stock companies, or of similar 
status, to be eligible for membership. 


5. The Technical Committee to appoint from their own body, biennially, a Chairman, who must 
be a Member of the General Committee, and, if desired, two Vice-Chairmen, who need not be Members 
of the General Committee. The same Members not to be eligible to hold office for more than four 
years in succession, unless on the occasion of the third election a ballot—to be taken whether there 
be any other candidates or not—shows a majority in their favour of at least three-fourths of the 
Members present. The appointment of Chairman and of Vice-Chairmen to be confirmed by the 
General Committee. 


6. Meetings of the Technical Committee to be convened as often and at such times and places 
as may appear necessary, but there shall be at least three meetings in each year. 


7. Members desiring to propose alterations in, or additions to, the Rules for the classification, 
survey or building of ships (hull and machinery) shall give notice of all such proposals in writing 
to the Secretary. 


Every meeting to be convened by notice from the Secretary, if possible one month before the 


date of meeting; and the Secretary to send to each Member an agenda paper as soon as possible 
thereafter. 


8. Any proposals of the Technical Committee involving any amendment of, or addition to, the 
Rules for the classification, survey or building of ships and machinery to be reported to the General 
Committee, who will refer them to a Special Meeting of the General Committee, as required by 
Section 16 of this Chapter. 


9. The Technical Committee to be empowered :— 
(i) to draw up, if they so desire, By-laws for governing procedure at meetings; 
(ii) to appoint Panels of the Committce; 


(iii) to co-opt to the main Committee, or to such Panels, representatives of any organisation 
or industry. or private individuals for the purpose of considering any particular 
problem. 


10. The General Committeé reserve to themselves the right of varying, adding to, or rescinding, 
at their discretion, any or all the foregoing Regulations in this Section. 


Section 18 


All reports of survey to be made in writing by the Surveyors according to the form prescribed, 
and submitted for the consideration of the General Committee, or of the Sub-Committees of 
Classification; but the character assigned by the latter to be subject to confirmation by the General 
Committee. 
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Section 19 


The reports of the Surveyors (and all documents and proceedings relating to the classification 
of ships) are to be carefully preserved and shall, subject to the approval, in his absolute diseretion, 
of the Chairman, or one of the Deputy-Chairmen, be open to the inspection of the Owner and of any 
other person authorised in writing by the Owner. 

Copies of reports will, subject to the approval of one of the Chairmen as indicated above, be 
supplied to Owners, or their representatives, on application. 


Section 20 


The Surveyors to the Society not to be permitted (without the especial sanction of the Committee) 
to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for any service 
performed by them in their capacity of Surveyors to this Society, on pain of immediate dismissal. 


Section 21 


While the Committees of the Society use their best endeavours to ensure that the functions of 
the Society are properly executed, it is to be understood that neither the Society nor any Member of 
any of its Committees is under any circumstances whatever to be held responsible for any inaccuracy 
in any report or certificate issued by the Society or its Surveyors, or in any entry in the Register Book 
or other publication of the Society, or for any error of judgment, default or negligence of any of its 
Committees or any Member thereof, or the Surveyors, or other Officers or Agents of the Society. 


Section 22 


The funds and accounts to be under the authority and control of the Committee. 


Section 23 

Fees are chargeable for all surveys held by the Society’s Surveyors at ports in the United 
Kingdom in accordance with established scales. 

For all surveys held at ports abroad fees will be chargeable according to the nature and extent of 
the services rendered. 

Travelling expenses incurred by the Surveyors in connection with the above services are also 
chargeable. 


Section 24 


The elass of a ship is liable to be withheld, or, if already granted, may be withdrawn or expunged 
from the Register Book in the case of non-payment of any fees or expenses chargeable on account 
of such ship. 


-16th December, 1948. 
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CLASSIFICATION REGULATIONS 


Section 1 
CLASSIFICATION 


General 


404 Steel ships built in accordance with the Society’s Rules and Regulations, or with alternative 
arrangements equivalent thereto (see B501), will be assigned a class in the Register Book and will 
continue to be classed so long as they are found, upon examination at the prescribed annual and other 
periodical surveys, to be maintained in such fit and efficient condition as is prescribed by the Society’s 
Rules for the safe carriage of dry and perishable or other approved cargoes. 


In cases where the scantlings and arrangements have been approved by the Committee for stipulated 
eargoes of a special nature, a class notation indicating the nature of such cargo may be entered in the 
Register Book. 


Classification will be conditional upon compliance with the Society’s requirements in respect of 
both hull and machinery (ie, main and auxiliary engines, boilers, essential appliances, pumping 
arrangements and electrical equipment). 


Character of Classification and Class Notations 


402 Class 100A. This character will be assigned to all sea-going ships built in accordance with, 
or by standards equivalent to, the Society’s Rules and Regulations and the scantlings, given in the 
Construction Rules for the draught required. 


403 Class 100A For Sprcian Service. This class will be assigned to sea-going ships intended for 
special services and built in accordance with, or by standards equivalent to, the Society’s Rules and 
Regulations and the practice and standards of the Committee for such ships. The class notation 
affixed to the character in the Register Book will indicate the particular service for which the ship is 
approved, e.g., Dredger; Hopper Barge; For Towing Services. 


404 Class 100A For Resrricrep Service. This class will be assigned to sea-going ships intended 
to trade within specified limits and built in accordance with the Society’s Rules and Regulations and 
the scantlings and arrangements approved by the Committee for the intended service. The class 
notation affixed to the character in the Register Book will indicate the particular service for which the 
ship is approved, e.g., For Coasting Service; For Channel Service, and the geographical limits of 
the service will be defined. 


405 Class 100A Carrying Petroleum in bulk. This class will be assigned to ships built in 
accordance with, or by standards equivalent to, the Society’s Rules and Regulations and the seantlings 
and arrangements given in the relevant Chapters of the Construction Rules. 

Where the scantlings and arrangements have been approved by the Committee for the carriage 
of other liquid cargoes in bulk the class notation affixed to the character may be suitably modified. 


406 Class A For Resrricrep Service. This class will be assigned to ships intended to trade 
within specially sheltered limits such as harbours, rivers or estuaries, provided the scantlings and 
arrangements are approved by the Committee as suitable for such service. A class notation will be 
affixed to the character indicating the particular service for which the ship has been approved. 


7 B 101-B 106 


Chapter B LLOYD’S REGISTER OF SHIPPING 


Special Cargoes 


107 In dry cargo ships, any compartments intended for the carriage of liquid cargoes, such as 
vegetable or mineral oils having a flash point above 150° F., are to be in accordance with the 
requirements of the Construction Rules relating thereto; in such cases, an appropriate class notation 
will be entered in the Register Book. 


Ice Strengthening 


408 Where the class notation Strengthened for navigation in ice is desired, additional strength- 
ening is to be fitted in accordance with the special requirements given in the Construction Rules. 


Other Notations 


109 Descriptive notations may be made in the Register Book when deemed necessary by the 
Committee to indicate any special features in the design or construction of a ship or its machinery. 


Section 2 
EQUIPMENT 

204 The figure 1 placed after the character of classification assigned to a ship indicates that her 
equipment of anchors, chain eables and hawsers is in good and efficient condition and, in the case of 
ships not classed for a special or restricted service, that they are in accordance with, or of a standard 
equivalent to, the requirements set forth in the Rules. In the ease of ships classed for a special or 
restricted service, the figure 1 indicates that the equipment has been approved by the Committee as 
suitable for that particular service. 


202 When the equipment of a ship is not supplied or maintained in accordance with, or of a 
standard equivalent to, the requirements of the Rules, or as approved by the Committee for a particular 
service, the figure 1 will be omitted and a line inserted after the character, thus: ]00A-. In such 
eases the Committee will require to be advised of the equipment actually supplied; and if this is found 
to be seriously deficient in quantity or quality, the class of the ship will be liable to be withheld or 
expunged from the Register Book. 


Séction 3 
: MACHINERY 
3014 The machinery, as defined in B101, is to be constructed and installed on board ship 
in accordance with the Society’s Rules and Regulations. On satisfactory completion of trials, an 
appropriate class notation (with date) in red will be assigned in the Register Book, e.g., LMC11,50 
(Lloyd’s Machinery Certificate 11,50); NE&B11,50 (New Engines and Boilers 11,50); NE11,50; or 
NB11,50. 


Section 4 
MATERIALS 
401 The materials used in the construction of hulls and machinery intended for classification, or in 
the repair of ships already classed, are to be of good quality and free from defects and are to be tested 
under the supervision of the Society’s Surveyors iri accordance with the requirements of Chapter P. 
The steel is to be manufactured by an approved process at works recognised by the Committee. 


Section 5 
EQUIVALENT ARRANGEMENTS 


504 Alternative arrangements to those prescribed in the Rules will be permitted, provided they 
are submitted to the Committee and considered by them to be equivalent to the Society’s requirements. 
The Builders shall obtain the Owners’ consent to such alternative proposals when the Committee deem 
this necessary. 
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Section 6 
NEW CONSTRUCTION 


Submission of Plans 

601 When it is intended to build a ship for classification in the Register Book, constructional 
plans and particulars of the hull, equipment and machinery (see B 101), as detailed in the respective 
Chapters of the Construction Rules, are to be submitted through the local Surveyors for the approval 
of the Committee before the work is commenced. 4m{ S207)" wodat u bey Salo sTed 


Loading of Ships 

602 ‘The scantlings and arrangements given in the Construction Rules are not framed to provide 
for any special concentration of loading, and if such is contemplated the Committee may require 
additional strengthening to be fitted. 

Where it is desired to make provision for exceptional ballast or loaded conditions, the necessary 
particulars are to be given on the plans when these are submitted for approval. 


Novel Forms of Construction 

603 Where the proposed construction of any part of the hull or the machinery is novel in design, 
or involves the use of unusual material, or where experience has, in the opinion of the Committee, not 
sufficiently justified the principle or mode of application involved, special tests or examinations before 
and during service may be required, and a suitable class notation inserted in the Register Book when 


the Committee consider this necessary. 


Special Survey during Construction 

604 New ships intended for classification are to be built under the Society’s Special Survey 
and when classed will be entitled to the distinguishing mark % inserted before the character in the 
Register Book thus: 100A. 

New machinery for ships classed or intended for classification in the Register Book is to be constructed 
under the Society’s Special Survey, and on completion will be entitled to the distinguishing mark *¥ 
in red inserted before the machinery class notation in the Register Book, thus: *LMC; NE ; NB. 


During the construction, from the commencement of the work until the completion of the ship 
and final test of the machinery under working conditions, the Surveyors are to examine the materials 
and workmanship and are to indicate, and require the reetifieation of, any items not in accordance 
with the Rules or the approved plans, or of any material, workmanship or arrangement found to be 


defective or unsatisfactory. 
Date of Build 

605 The date of completion of the Special Survey during Construction of ships built under the 
Society’s inspection will normally be taken as the date of build to be entered in the Register Book. If, 
however, the period between launching and completion or commissioning is, for any reason, unduly 
prolonged, the dates of launching and completion or commissioning may be separately indicated in 
the Register Book. 

In any case in which a ship upon completion is not immediately put into commission, but is 
laid up for a period, the Committee, upon application by the Owner, prior to the ship proceeding 
to sea, may direct an examination of the ship to be made in dry dock by the Society’s Surveyors. 
Tf, as the result of such survey, the hull and machinery be reported in all respects free from 
deterioration, the subsequent Special Surveys will date from the time of such examination. 


Section 7 
CLASSIFICATION OF SHIPS NOT BUILT UNDER SURVEY 


701 The requirements of the Committee for the classification of ships which have not been built 
under the Society’s survey are set forth in C8. 
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Section 8 
PERIODICAL SURVEYS 
Annual or Occasional Surveys 
804 All steel ships are subject to: Annual or Occasional Surveys in accordance with the 
requirements set forth in C1, C4 and C5. : 


Special Surveys 

802 To entitle ships to retain the class assigned to them in the Register Book, they are to be 
subjected to Special Surveys in accordance with the requirements set forth in C2 to C7. These 
surveys become due at 4-yearly intervals, the first 4 years from the date of build or date of Special 
Survey for Classification, and thereafter 4 years from the date of the previous Special Survey. 


Period allowed for completion of Special Surveys 

803 When it is inconvenient for Owners to fulfil all the requirements of a Special Survey at its 
due date, part only of the survey need then be earried out, provided that, in the case of the first 
Special Survey of new ships, the remainder of the survey be completed within 12 months from the 
due date and, in the ease of subsequent Special Surveys, the survey be completed within 6 months 
from the due date. 


Special Surveys which are commenced prior to their due date must not extend over a period 
greater than 12 months or beyond the times prescribed above. 


Record of Special Surveys 

804 Ships which have satisfactorily passed a Special Survey will have a record entered in the 
Register Book indicating the date and place of such survey, e.g., ssLon.—11,50. For Special Surveys 
at which the prescribed requirements as to drilling of the shell plating have been complied with, the 
record will be entered thus: ssLon.—11,50(Dr.). Where a Special Survey is not completely carried 
out at one time, the date recorded in the Register Book will be the date at which the principal part 
of the requirements is complied with. Records of Special Survey will not be assigned until the 
Society’s requirements for machinery surveys detailed in 805 or 807 are satisfactorily completed. 

06 


Complete Surveys of Machinery 

805 Machinery, as defined in B101, is to be submitted to the Complete Surveys set forth in 
(4 to C7." Such surveys are to be carried out as part of the Special Survey, unless the machinery 
has been completely surveyed within a period of 12 months. On satisfactory completion, an 
appropriate record in red will be made in the Register Book, e.g., *5LMC11,50. 


Where a Complete Survey of the machinery is not carried out at one time, the date recorded in 
the Register Book will be that on which the first portion of the survey is carried out. 


Modified Surveys of Oil Engines 

Be 0] 806 Modified Surveys of oil engine machinery, as detailed in C 612 to C618, are to be earried 
out as they become due, namely, 2 years from the last recorded Complete Survey of machinery. 
On satisfactory completion, an appropriate record in red will be made in the Register Book, 
e.g., LUMC(M)11,50. 


Continuous Surveys of Oil Engines 

gol 807 Where at the request of Owners it has been agreed to carry out the survey of oil engine 
machinery on the continuous survey basis, approximately one-quarter of the survey requirements 
should be fulfilled each year in rotation and the eyele should be completed coincidently with the 
carrying out of the hull requirements of a Special Survey; this procedure will be regarded as 
providing compliance with the requirements of 802. In such eases, a record in red indicating the 
date of the completion of the eyele, and an underdate indicating that the required proportion of the 
evele had been completed at that date, will be recorded, e.g., "*LMC CS11,49 

11,50 
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Boiler and Screw Shaft Surveys 


808 Boiler Surveys and Screw Shaft Surveys should be carried out as set forth in C 4 and C5. 
On satisfactory completion, records in red such as BS11,50, or the date of the Screw Shaft Survey, 
will be entered in the Register Book. 


Progressive Surveys 

809 In the ease of large passenger ships engaged on a regular service, when the size of 
ship or exigencies of the service render it difficult to carry out the Special Surveys at the times 
preseribed in this Section, the Committee will be prepared, at the request of the Owners, to 
consider and sanction suitable arrangements for a progressive survey of the hull or machinery. 
In such cases all compartments of the hull are to be progressively surveyed and tested, so that the 
survey cycle is completed during the period normally allowed by the Rules between Special Surveys, 
and the time which elapses between consecutive examinations and testing of each compartment is 
not to exceed that period. Similar arrangements are to be made in respect of the machinery. 


On a similar basis, the Committee will be prepared to sanction the progressive survey and 
testing of the oil compartments of petroleum tankers. 


Records in respect of such progressive surveys will be made in the Register Book, and the 
classification certificates endorsed as considered necessary by the Committee. 


Section 9 
REFRIGERATION 


901 On the application of Owners of ships intended wholly or partially for the carriage of 
refrigerated cargoes, the Committee will authorise the Surveyors to survey the refrigerating machinery, 
appliances and insulation during construction and installation in accordance with the requirements 
of N1. On satisfactory completion, classification certificates in respect of such appliances will be issued 
and an appropriate class notation will be entered in the Refrigeration Section of the Register Book. 
The Committee will also be prepared to authorise the Surveyors to survey existing installations, and, 
provided the requirements of the Rules for such installations are complied with, a certificate will be 
issued and a class notation assigned, but without the distinguishing mark ¥. 


In order that the class notation assigned to the Refrigerating Machinery installation in the 
Register Book may be retained, the installation is to be subject to the Periodical Surveys and 
Loading Port Surveys set forth in N6. 


Section 10 
REPAIRS AND ALTERATIONS 


VePaAic< 
4001 When the Surveyors consider repairs to be necessary, they will communicate their 
recommendations at once to the Owners, or their representative, and if compliance therewith cannot 
be arranged, a special report will be made as soon as possible to the Committee. 


4002 All repairs to hull and machinery which may be required in order that a ship may retain 
her elass in the Register Book, or any alterations affecting the approved arrangements, are to be 
carried out under the inspection of, and to the satisfaction of, the Society’s Surveyor when one is 
stationed in the district. When such repairs or alterations are effected at a port where there is 
no Surveyor to this Society, the ship must be surveyed by one of the Society’s Surveyors at the 
earliest opportunity. 


1] B 808-B 1002 


Chapter B LLOYD’S REGISTER OF SHIPPING 


Section 11 
APPEAL FROM SURVEYORS’ RECOMMENDATIONS 
4101 If the recommendations of the Society’s Surveyors are considered in any case to be 
unnecessary or unreasonable, appeal may be made to the Committee, who may direct a special 
examination to be held. 


Section 12 
NOTICE OF SURVEYS 
1201 Owners will be advised regarding the dates when periodical surveys on the hull and 
machinery become due. 
The Society’s Surveyors are required to attend for the purpose of holding surveys in their 
district, but the duty of giving notice when the attendance of the Surveyors is required to carry out 
periodical or other surveys, or to supervise repairs, rests with the Owners or their representatives. 


Section 13 
CERTIFICATES 
4304 When the required reports on completion of the Special Surveys of new ships, or of existing 
ships submitted for classification, have been received from the Surveyors and approved by the 
Committee, certificates of first entry of classification in the Register Book, signed by the Chairman, 
Deputy-Chairman and Treasurer, or Deputy-Chairman and Chairman of the Sub-Committees of 
Classification, and countersigned by the Secretary, will be issued to Builders or Owners. 


1302 Certificates of class maintenance in respect of completed periodical surveys of hull and 
machinery will also be issued upon application. 


1303 The Society's Surveyors are permitted to issue provisional certificates to enable a ship, 
classed with the Society, to proceed on her voyage provided that, in their opinion, she is in a fit 
and efficient condition. Such certificates will embody the Surveyor’s recommendations for continuance 
of class, and in all cases are subject to confirmation by the Committee. 


Section 14 
. WITHDRAWAL OF CLASS 
Owner’s Request 
1404. When the class of a ship, for which the Rules as regards surveys on hull and machinery 
have been complied with, is withdrawn from the Register Book by the Committee in consequence of a 
request from the Owner, this will be indicated by the insertion of three dots (...) in the Register 
Book, under which the date of such withdrawal will be recorded. 


Non-Compliance with the Rules 

1402 When the Rules as regards surveys on the hull or machinery have not been complied with, 
and the ship thereby is not entitled to retain her class in the Register Book, the class will be expunged 
with a red line, under which the date of such deletion will be recorded. 


Reported Defects f 

1403 When it is found from reported defects in the hull or machinery that a ship is not entitled 
to retain her class in the Register Book, and the Owner fails to repair such defects in accordance with 
the Society’s requirements, the class will be expunged with a black line, under which the date of such 
deletion will be recorded. 


Infringement of Freeboard Conditions 

1404 Where any ship proceeds to sea with a less freeboard than that approved by the Committee 
or where the freeboard marks are placed higher on the ship’s sides than the position assigned or 
approved by the Committee, the ship’s class will be liable to be expunged from the Register Book. 
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Section 15 
RECLASSIFICATION OF SHIPS 
4504 When reclassification is desired for a ship for which a character of classification in the 
Register Book previously assigned has been withdrawn, or deleted, application is to be made to the 
Committee in writing. 


The Committee will in such cases direct a Special Survey for Reclassification, appropriate to 
the age of the ship and circumstances of the case, to be carried out by the Society’s Surveyors. 


If at such survey the ship be found or placed in a good and efficient condition in accordance 
with the requirements of the Rules and to the satisfaction of the Surveyors, the Committee will be 
prepared to reinstate her original character of classification in the Register Book or assign such other 
character as may be deemed necessary. 


The date of reclassification will be recorded in the Register Book and the subsequent Special 
Surveys, required by the Rules for maintenance of class, will date therefrom. 


4th November, 1948. 
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Chapter C 


PERIODICAL SURVEY REQUIREMENTS 


Section 1 
ANNUAL OR OCCASIONAL SURVEYS 


401 Annual Surveys should, if practicable, be held concurrently with freeboard surveys. All 
ships are to be examined in dry dock at intervals of approximately one year. 


402 The Surveyors are to examine the ship externally and, as necessary, internally, in order to 
satisfy themselves generally as to her condition. Special attention is to be given to parts of the 
strueture particularly liable to excessive deterioration from causes such as chafing, lying on the 
ground, or handling of cargo. 


403 In particular the following parts are to be examined :— 


Hatchways with their closing and securing appliances, ventilators and other deck openings. 
Casings and superstructure bulkheads with their closing appliances. Windlass and equipment. 
Cargo and coaling doors, ash shoots and other openings in the shell plating. Rudder, main 
and auxiliary steering gear. 


104 Special attention is to be paid to the examination of all parts of rod and chain steering gears. 
All pins are to be examined and the chain in the vicinity of the blocks is to be cleaned and examined 
for wear and tear. Any length of chain so worn that its mean diameter at its most worn part is 
reduced to the size given in the following Table is to be renewed. : 
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The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof tests 
as set forth for short link cables in P17 and the certificates are to be produced. It is recommended 
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that, in addition, the breaking test as required in P17 should be applied to these chains, and that 
the tests be made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that effect 
be produced. 


It is recommended that a set of spares as required by D 2710 be provided. 

405 When the cement in the bottom is removed, opportunity is to be given to examine the condition 
of the bottom plating before new cement is laid. 

If the engines or boilers are removed at any time, the structure under them is to be surveyed. 


The masts and spars are to be examined by the Surveyors when deemed necessary on occasions 


other than Special Surveys. 


406 The requirements for the survey of main and auxiliary engines, boilers and electrical 
equipment, are set forth in C4 to C7. 


When a ship is in dry dock, the propeller, after end of stern bush, and outside fastenings of 
all sea connections to main and auxiliary machinery and boilers are to be examined. 


The amount of wear down in the stern bush is to be noted. 


Section 2 


SPECIAL SURVEYS—HULL REQUIREMENTS 
(A) General Requirements (For Petroleum Tankers, see also C3.) 


201 “The ship is to be placed on blocks of sufficient height in a dry dock, or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


202 In ships having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


203 If the ship has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the inner bottom to be ascertained, and if it is found that the plating is free from dirt 
and rust, the removal of the remainder of the ceiling may be dispensed with. The bilges and limbers 
all fore and aft are to be cleaned out, so as to allow of these parts being properly examined. 


204 The coal bunkers of steam ships are to be cleared for examination, and ceiling is to be 


removed as in the holds. 
| 


205 The steel work is to be exposed for examination and cleaned. Special attention is to be given 
to the examination of the ash shoots, and the shell plating in way of the openings. 


If the Surveyor deems it necessary he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, to ascertain the thickness of the material. Any parts 
of the structure which are found defective or materially reduced in scantlings are to be made good 
by materials equal in seantlings and quality to those approved in the original construction of the ship. 


Where considered necessary by the Surveyor, the surfaces are to be recoated. 
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206 In eases in which the inner surface of the bottom plating is covered with cement or asphalt, 
the removal of this covering may be dispensed with, providing it be carefully inspected, tested by 
beating or chipping, and found sound and adhering satisfactorily to the steel. 


207 The double bottom tanks are to be tested by a head of water to the light waterline, but in 
no ease less than 8 feet above the inner bottom. Double bottom compartments, which are used for 
the carriage of oil fuel, are to be tested by a head of water extending to the load waterline, or by a 
head sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or deep tanks for carrying water ballast are fitted, their watertightness is to 
be tested by a head of water not less than 8 feet above the crown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given to the tanks under the boiler spaces. 


Deep tanks constructed for carrying oil but not used solely for this purpose, also peak tanks 
used for carrying oil fuel, are in each case to be examined internally and are to be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice or 8 feet, whichever is 
the greater. 


In the ease of motor and other ships burning oil fuel and carrying it in the double bottom and 
in oil fuel bunkers, these compartments need not be examined internally provided upon a general 
external examination the Surveyor finds their condition to be satisfactory. In these cases the tanks 
are to be tested by a head as stated above. 


208 When a wood deck originally required to be 3 inches thick is worn to 2} inches, or 24 inches 
to 2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition 
the ease will, upon application, receive the consideration of the Committee. 


209 The masts, spars, rigging, anchors and general equipment are to be examined and either 
found, or placed in good and efficient condition. 


240 The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyor should satisfy himself as to the efficiency of the tarpaulins, cleats, battens and 
other means of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


244 The rudder, quadrant, tiller, steering gear, engine and its connections and control gear are 
to be examined. 

Special attention is to be paid to the examination of all parts of rod and chain gears. All pins 
are to be examined and the chain is to be cleaned and examined for wear and tear. Any length of 
chain so worn that its mean diameter at its most worn part is reduced to the size as given in the 
Table in C104 is to be renewed. 


The various parts of the auxiliary steering gear are to be assembled and examined to ascertain 
that the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof tests 
as set forth for short link eables in P17, and the certificates are to be produced. It is recommended 
that, in addition, the breaking test as required in P17 should be applied to these chains, and that 
the tests be made at a proving establishment recognised by the Committee. 
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It is recommended that repaired chains be tested by the repairers and a certificate to that effect 
be produced. 


It is recommended that a set of spares as required by D 2710 be provided. 


242 The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 


The Surveyor is to see that striking plates are fitted under all sounding pipes. 


243 Where holds are insulated for the purpose of carrying refrigerated cargoes, and the hull 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient to remove the limbers and hatches to enable the plating to be examined. 


214 The freeboard recorded in the Register Book is to be verified. 


215 The main and auxiliary engines and boilers and electrical equipment are to be examined in 


accordance with the requirements of C4 to C7 and favourably reported on by the Society’s Engineer 
Surveyors. 


(B) At each Special Survey after the first—Tue runt. REQUIREMENTS or 201 To 215 TOGETHER WITH 
THE FOLLOWING :— 


216 An additional amount of ceiling in the holds and in coal bunkers is to be removed to enable the 
condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 


tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed. 


2417. In ships having a single bottom the limber boards and ceiling equal to not ‘less than three 

strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 

Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling in the bilges 
are to be removed. 


248 All double bottom and other tanks, including oil fuel bunkers, are to be cleaned out, to admit 
of their being properly examined inside. 


219 The plating in way of the sidelights is to be examined. 


220 The chain cables are to be ranged for inspection, and the anchors and chains examined and 
placed in good working condition. If any length of chain eable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Chapter D, Table 55, it is to be renewed. 


224 The chain locker is to be examined internally. 
a 
(C) At each Special Survey when the ship is 10 years old and over—T'HE FULL REQUIREMENTS OF 


201 Tro 221, TOGETHER WITH THE FOLLOWING :— 


222 The steel work is to be cleaned and the rust removed. 


223 Casings of pipes, spar ceiling and lining in way of the sidelights are to be removed as 
required by the Surveyor. 
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224 The whole of the ceiling in the bunkers is to be removed. If it is found, after removal of 
portions of the ceiling in the holds, that the steel work is in good condition, free from rust, and coated, 
the removal of the whole may be dispensed with. 


225 The inside of coal bunkers and the parts in way of the boilers are to receive the Surveyors’ 
particular attention. 


226 The cement chocks at the ship’s sides are to be examined, and portions removed, so that the 
condition of the adjacent steel work can be ascertained. 


227° Where the holds are insulated for the purpose of carrying refrigerated cargoes, and the hull 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyor of their general 
condition, 


228 All mast and bowsprit wedging is to be removed. If the plating is doubled in way 
of the wedging, the latter need be removed only at the first Special Survey after the ship is 
10 years old, At this same survey the standing rigging of sailing ships is to be lifted, and the 
service and pareelling stripped off the nips, bends and splices for examination; if, however, the 
rigging has been recently fitted, particulars of the cases are to be submitted for the consideration of 
the Committee. The bobstay pins, the deadeyes and rigging screws to the whole of the standing 
rigging, also all bolts or pins and fittings are to be carefully examined. 


(D) At the first Special Survey held after the ship is 24 years old and at every 12 years thereafter 
or at the next Special Survey after the expiration of the latter period—Tur PULL REQUIREMENTS 


or 201 To 228, TOGETHER WITH THE FOLLOWING :— 


229 The shell plating is to be drilled at such parts as the Surveyors may consider necessary 
to satisfy themselves as to the thickness. The number of holes drilled on each side of the ship 
is to be in no ease less than three in each strake of plating not covered with cement, the holes 
being drilled about amidships, and in the vicinity of the peak bulkheads. All paint as well as 
rust is to be entirely removed before the plates are gauged, and the actual thickness at all parts 
drilled are to be detailed in the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement is found to 
be adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


230 Where the holds are insulated for the purpose of carrying refrigerated cargoes, and the hull 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, the limbers and hatches are to be lifted, and additional insulation is to be removed in each of 
the chambers to admit of the framing and plating being exposed to satisfy the Surveyor of the general 
condition of the same, and to enable the shell plating to be drilled as required by 229. 


231 All mast and bowsprit wedging is to be removed whether the plating in way is doubled or not. 


232 In sailing ships the requirements of 228 are to be complied with. 
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Section 3 
SPECIAL SURVEYS—-PETROLEUM TANKERS 


HULL REQUIREMENTS ADDITIONAL TO THOSE STATED IN C 2 
Preparation of Tanks 


301 At all special surveys the tanks are to be cleaned out and thoroughly cleared of gas. Every 
precaution is to be taken to ensure safety during inspection. 


302 The strums of the cargo suction pipes are to be removed to facilitate examination of the shell 
. plating and bulkheads in that vicinity. 


Testing 


303 Each oil compartment and cofferdam is to be tested by being filled with water to the top of 
the hatchway in the expansion trunk or cofferdam. 


304 The tanks may be filled to the light waterline when the ship is in dry dock, and the remainder 
of the testing carried out afloat. The centre line bulkhead need not be tested independently. 


305 Where extensive repairs have been effected to the shell plating, the tanks should be tested by 
being filled when the vessel is in dry dock. If that is not practicable, particulars of the method 
proposed to be adopted in testing the tanks are to be submitted for approval. 


306 Where desired by the Owner, a system of examination and testing of the oil compartments 
may be adopted such that all compartments are examined and tested every four years, and that the 
period which elapses between consecutive examinations and testing of each compartment shall not 
exceed four years. 

In such cases the classification certificate will be endorsed “Progressive Survey of Oil Tanks” 
and this notation will also be printed in the Register Book. 

The date of survey recorded in the Register Book will be the date at which the principal part 
of the requirements for Special Surveys is complied with. 


Section 4 
COMPLETE SURVEYS—ENGINES AND BOILERS OF STEAM SHIPS 


404 The engines and boilers of all steam ships are to be surveyed annually if practicable, and 
in addition are to be submitted to a Complete Survey upon the oceasions of the ships undergoing the 
Special Surveys prescribed in the Rules, unless the engines and boilers have been completely surveyed 
within a period of twelve months. 


402 At these Complete Surveys, and on other oceasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the ship is 
in dry dock. 


403 The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
serew shafts, they should be drawn at intervals of not more than two years. (On the application 
of Owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 
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404 The cylinders, pistons, slide valves and erank shafts of reciprocating engines, and the 
blading, rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and 
intermediate shafts, pumps and condensers, are to be examined, and if necessary the condenser is to 
be tested. Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to 
be examined. 


405 Where exhaust steam turbines are connected to the main shafting of steam reciprocating 
engines, through reduction gearing and hydraulic clutches or other mechanical means, or electric 
motors, the turbines, gearing and clutches of eleetrie motors are to be examined as far as practicable. 
If found to be satisfactory, they need not be dismantled. 


Where the power of the turbine is transmitted through a hollow gearwheel shaft attached to 
the main shafting by means of a coned coupling the coned end of the internal driving shaft is to be 
exposed and the shaft to be examined as far as practicable. 


These requirements will also apply to exhaust steam turbines, and other appliances driven by 
them, which are used in conjunction with the main engines. 


406 The valves, cocks, pipes and strainers of the pumping arrangements are to be examined, items 
being opened up as deemed necessary by the Surveyor. In particular, the valves, cocks and 
strainers of the bilge system, including the bilge injection, are to be opened up for internal 
examination and tested under working conditions. 


407 The boilers, superheaters and economisers are to be examined internally and externally, and if 
deemed necessary by the Surveyors, the pressure parts are to be drilled or tested by hydraulie 
pressure; the safe working pressure is to be determined by their actual condition. 


408 The principal mountings on boilers, superheaters and economisers are to be opened up and 
examined and the safety valves set under steam to pressures not greater than 3 per cent. above the 
approved working pressures of the respective parts. 


The remaining mountings are to be examined externally and are to be opened up for internal 
examination if deemed necessary by the Surveyor. 


409 At each Complete Survey after the first, a selected number of main steam pipes, also of 
auxiliary steam pipes over 3 inches bore, made of iron, steel, or solid drawn copper, supplying steam 
for essential services at sea, are to be removed for examination and tested by hydraulic pressure to 
double the working pressure. 


Alternatively, all steam pipes as described above are to be tested in place to double the 
working pressure. In either case, sufficient lagging is to be removed at the discretion of the 
Surveyor to facilitate examination and hammer testing. 


Copper steam pipes as described above, but having a brazed longitudinal joint, are to be 
entirely stripped and tested to double the working pressure at each Complete Survey. 


440 At each Complete Survey the oil fuel pumps for oil fired main, auxiliary and donkey boilers 
are to be opened up for examination. A general examination is to be made of all valves, tanks, 
pipes and deck control gear in connection with the oil fuel and steam smothering installations, and 
the installations are to be tested under working conditions. 


444 At all Boiler Surveys the oil fuel and steam smothering installations are to be tested under 
working conditions and a general examination made of the fuel tank valves, deck control gear and 


oil discharge pipes between the pumps and furnaces. 
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442 The electrical equipment is to be examined. 


443 If satisfactory, these surveys will be recorded in the Register Book thus :—LMC3,50 in red, 
or B&MS38,50 in red. 

LMC (Lloyd’s Machinery Certificate) denotes that the machinery is fitted in accordance with the 
Rules; and when followed by a date, indicates that it was found at that time to be in good condition. 
MS with a date denotes that the engines at that time were found upon inspection to be in good 
condition. BS with a date denotes that the boilers were found upon inspection at that time to be in 
good condition. 

B&MS (Boilers and Engines Surveyed), with a date, denotes that the machinery, though not fitted 
strietly in accordance with the Rules, was found upon inspection at that time to be in good condition. 


444 In the event of either the engines or boilers appearing to be impaired to such an extent 
as to render it desirable that either or both be submitted to an additional survey within the periods 
prescribed above, a certificate for either engines or boilers for a limited period will be granted 
according to the nature of the ease. 


Section 5 
SURVEYS OF BOILERS (INCLUDING PRESS BOILERS) 


504 Water tube boilers and their superheaters and economisers are to be surveyed annually. 


502 The boilers, superheaters and economisers of all ships, including sailing ships, are to be 
surveyed when four years old, also when six years old, and subsequently they are to be surveyed 
annually. 


503 -Domestie boilers intended for working pressures exceeding 50 lb. per square inch or having 
heating surfaces greater than 50 square feet, also press boilers and similar apparatus in floating 
whale-oil factories are to be surveyed when four and six years old, and subsequently they are to be 
surveyed annually. 


504 At these surveys the boilers, superheaters and economisers are to be examined internally and 
externally, and if deemed necessary by the Surveyors, the pressure parts are to be drilled or tested 
by hydraulie pressure; the safe working pressure is to be determined by their actual condition. 


505 The principal mountings on boilers, superheaters and economisers are to be opened up and 
examined, and the safety valves set under steam to pressures not greater than 3 per cent. above 
the approved working pressures of the respective parts. The remaining mountings are to be 
examined externally and are to be opened up for internal examination if deemed necessary by the 


Surveyor. 


506 At each Complete Survey of machinery the oil fuel pumps for oil fired main, auxiliary 
and donkey boilers are to be opened up for examination. A general examination is to be made of all 
valves, tanks, pipes and deck control gear in connection with the oil fuel and steam smothering 
installations, and the installations are to be tested under working conditions. 


507 At all Boiler Surveys the oil fuel and steam smothering installations are to be tested under 
working conditions and a general examination made of the fuel tank valves, deck control gear and 
oil discharge pipes between the pumps and furnaces. 


508 If satisfactory these surveys will be recorded in the Register Book thus :—BS3,50 in red, 
DBS3,50 in red, and Pr.BS3,50 in red respectively. 
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BS (Boilers Surveyed) or DBS (Donker Boiler Surveyed), or Pr.BS (Press Boilers Surveyed) 
with a date, denotes that the boilers were found upon inspection at that time to be in good condition. 


509 In the event of the boilers, superheaters or economisers appearing to be impaired to such 
an extent as to render it desirable that they be submitted to an additional survey within the periods 
prescribed, a certificate for a limited period will be granted according to the nature of the case. 


Section 6 
SURVEYS OF PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND THEIR AUXILIARIES 


604 In the cases of ships propelled by petrol, paraffin, and heavy oil engines a Complete 
Survey of the machinery, as detailed in 603 to 611 is to be held upon the occasions of the ships 
undergoing the Special Surveys prescribed in the Rules, unless the machinery has been thus surveyed 
within a period of twelve months. 


602 At each intervening period of two years a Modified Survey of the machinery, as detailed in 
612 to 618, is to be held. 


Complete Survey 

603 The main engines and their auxiliaries are to he examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and their top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea. connections and their fastenings. 


604 If compressed air is employed, the eylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulie pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 


605 If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


606 Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined. 

607 Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 


608 The valves, cocks, pipes and strainers of the pumping arrangements are to be examined, 
items being opened up as deemed necessary by the Surveyor. In particular, the valves, cocks and 
strainers of the bilge system, including the hilge injection, are to -be opened up for internal 
examination and tested under working conditions. 

609 In eases where steam is used for essential services at sea, the condenser, air, circulating, 
and feed pumps are to be examined and the steam pipes examined and tested in accordance with 
the requirements of C 4. 


610 The electrical equipment is to be examined. 


644 The maneuvring of the engines is to be tested under working conditions. 
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Modified Survey 

612 The parts of the engines which the engineers of the ship open up for adjustment and 
overhaul should be examined and reported upon. ‘The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as representing 
that of the other similar parts. 

In the case of main engines having less than four cylinders, one of each of the parts afore- 
mentioned will be considered sufficient if found satisfactory. 

Where petrol, paraffin, and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to be adopted, but in this case one of each of the parts aforementioned of each engine will be 
sufficient, if found to be satisfactory. 

613 The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not be dismantled. 

614 The pumps, air compressors and clutches (where fitted), and reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 


615 If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. - 


616 If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


617 Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the Surveyor, the tanks are to be tested to the same 
pressure as specified for new tanks. 


648 Ifthe examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


Screw~ Shaft 

649 The sarew shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
applianees at their after ends to permit of them being efficiently lubricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more than two years. (On the application of 
owners, the Committee will be prepared to give consideration to the cireumstances of any special case.) 


Record of Survey 

620 If the various parts mentioned in 603 to 611 or 612 to 618 are found to be in a satisfactory 
condition, and the Surveyor finds that the machinery generally is in good order, he should recommend 
the ship to have a fresh record of LMC, or LMC(M) as the ease may be. 


624 In the event of either the main or auxiliary machinery appearing to be impaired to such an 
extent as to render it desirable that either or both be submitted to an additional survey within the 
periods prescribed above, a certificate for a limited period will be granted according to the nature of 
the case. 


Continuous Surveys 

622 In the case of motorships fitted with heavy oil engines, if arrangements be made to open up 
the various parts of the machinery in regular rotation from time to time, so that the Society’s 
Surveyors may examine the whole of the machinery every four years, this procedure will be regarded 
as providing compliance with the Rule requirements for both Complete and Modified Surveys. In 
such eases, a record of LMC CS (Lloyd’s Machinery Certificate, Continuous Survey) with date will be 
assigned in the Register Book, the date being that of the completion of a cycle of the Continuous Survey. 
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Section 7 
SURVEYS OF ELECTRICAL EQUIPMENT 


701 On the occasions of ships undergoing the Special Surveys prescribed in the Rules, the 
electrical equipment is to be examined. 


702 Where the electrical equipment is for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 


703 The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


704 The electrie cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


705 <A test is to be made on generators, cables, heaters, fittings, ete., and the insulation resistance 
is to be not less than 100,000 ohms. 


706 Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the requirements of C4, C6 and N6. 


707 The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 


708 All fittings on main and sub-distribution switechboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


709 The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismaniling is deemed to be necessary as the result of tests and observation. 


740 A test is to be made on generators, motors, cables and other apparatus, heaters, fittings, etc., 
and the insulation resistance is to be not less than 100,000 ohms. 


744 All generators are to be run in turn or simultaneously; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under full load or simultaneously. 


Section 8 
CLASSIFICATION OF SHIPS NOT BUILT UNDER SURVEY 


801 When classification is desired for a ship not built under the supervision of the Society’s 
Surveyors, application should be made to the Committee in writing. 


Hull. 


802 Plans showing the main scantlings and arrangements are to be submitted for approval. These 
should comprise midship section, longitudinal section and decks, and such other plans as may be 
requested. If plans cannot be obtained or prepared by Owners, facilities are to be given for the 
Society’s Surveyors to take the necessary information from the ship. 

Particulars of the process of manufacture and testing of the material of construction should be 
furnished. 
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803 The full requirements of C 201 to C 228 are to be carried out, except in a ship 20 years old 
or over, in which ease C 201 to C 232 are to be complied with; in the case of petroleum tankers the 
requirements of C301 to C 305 are to be carried out in addition. During the survey the Surveyors will 
satisfy themselves regarding the workmanship and verify the approved scantlings and arrangements. 
For this purpose, and in order to ascertain the amount of any deterioration, parts of the structure 
will require to be drilled as necessary. Full particulars of the anchors, chain cables and equipment 
are to be submitted. 


Ships of recent construction will receive special consideration. 
804 When the full survey requirements indicated above cannot be completed at one time, the 


Committee will consider granting an interim record with conditions regarding the completion of 
the survey. These conditions will depend on the merits of each particular case, which should be 


- submitted for consideration. 


Machinery 

805 To facilitate the survey, plans of the following items, together with the particulars of the 
materials of important forgings, also of those used in the construction of the boilers and air receivers, 
should be furnished :— 


STEAMERS 


Boilers, superheaters and: economisers. 
Arrangement and drainage of steam pipes. 
Arrangement of boiler feed system. 

Crank, thrust, intermediate and screw 


MororsHirs 
Crank, thrust, intermediate and screw 
shafting. 
Cluteh, reversing and reduction gear. 
Air receivers. 


shafting. 

Reduction gear. 

Oil fuel pumping arrangements and oil fuel 
tanks not forming part of the structure 
of the ship. 

Bilge and ballast pumping arrangements. Boilers. 

Electrical circuits. Electrical circuits. 


Oil fuel pumping arrangements and oil fuel 
tanks not forming part of the structure of 
the ship. 

Bilge and ballast pumping arrangements. 


806 The main and auxiliary machinery, also steam pipes, feed pipes, compressed air pipes and 
boilers are to be examined as required at Complete Surveys. and their working pressures are to be 
determined from their actual seantlings in aceordance with the Rules. 

The serew shaft is to be drawn and examined. 


The bilge, ballast and oil fuel pumping arrangements are to be examined and amended as 
necessary to comply with the Rules. 

Oil burning installations are to be examined as required at Complete Surveys and found, or 
amended, to comply with the requirements of the Rules; they are also to be tested under working 
conditions. 

The electrical equipment is to be examined as required at Special Surveys. 

The whole of the machinery is to be tried under working conditions to the Surveyors’ satisfaction. 


A first entry report is to be prepared by the Surveyors. 


Periodical Surveys 
807 Periodical surveys are subsequently to be held as in the case of ships built under survey. 


4th November, 1948. 


C 803 -C 807 26 


PROPORTIONS 
| (l) UP To “e = IA. 


SINGLE DECKERS 


(2) 1p = |4 10 |e. 


L = loo 150 200 250 300 350 
hk = WS 14 13 “12 “i +10 


Section 1 
GENERAL 


‘ }. ke 4, Determination of Scantlings 


101 The scantlings in the Tables are related in 
odio general to basic dimensions and, where necessary, to a basic 
{i moulded draught. Corrections are given in the Tables, or 
associated notes, for use where the actual dimensions or 
(24)yormal. Ratio draught of the ship differ from those in the Tables. The 
oF BREADTH To OcPTH Rules and T'ables are framed for ships of normal ratio of 
le tan 2°75. breadth to depth and having proportions of length to depth 
(Co)imeag Extaa- at the strength deck not exceeding thirteen and a half. 
PolaTioN CAN BE MADE 
io 7 *14 


If the proportions are abnormal, special structural 


arrangements will be required. 


Assignment of Class 

102 The class 100A will be assigned in accordance 
with the provisions of Chapter B to all sea-going ships when 
the requirements of the Rules have been complied with for 
the draught required. 


Material 

103 The Rulesand Tables are based on the use of mild 
steel which complies with the requirements of Chapter P. 
Where special quality steel or other material is used the 
scantlings will be specially considered. 

The scantlings of rolled sections in the various Tables 
are based on the British Standards as revised in 1924. 


Method of Construction 

104 The Rules and Tables set forth requirements for 
riyeted construction together with certain modifications 
where electric arc welding is adopted. 

Particulars indicating the principal parts which are 
electrically welded will be given in the Register Book as 
deemed desirable by the Committee. 


Interpolation 

105 For dimensions and draughts between the values 
given in the Tables the scantlings are to be obtained by 
interpolation. 


AREA SHovlp BE optaNED IN THE USUAL WAY. 


AREA SHoulLD BE OBTAINED BY USING THE CORRECTIONS APPROPRIATE ToD: md Ano B. 


wu 
SHoUL> BE muLTIPLIED BY THE FACTOR | + hk. ( /D -|4) WHERE he > AS GIVEN BELow :- 
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Distribution of Material 

106 ‘The scantlings given in the Tables for the 
midship portion of the ship are to be reduced gradually to 
those given for the ends. 


Equivalents 

107 Alternative arrangements or fittings which are 
considered to be equivalent to the requirements of the Rules 
will be accepted by the Committee but the Owners’ sanction 
may be required. 


Submission of Plans 

108 For each ship proposed to be built under survey 
for classification in the Register Book plans of midship 
and longitudinal sections, on which the designed summer 
moulded draught is to be given together with the particulars 
necessary for calculation of freeboard, are to be submitted 
for approval. 


The following plans are also to be submitted :— 
Shell plating. 
Decks. 
Watertight bulkheads. 
Pillars and girders. 
Deep tanks. 
Oil fuel bunkers. 
Arrangements to resist panting. 
Strengthening of bottom forward. 
Rudder and sternframe. 
Propeller brackets. 
Bossed framing. 
Motor and thrust seating. 
Cruiser stern. 
Long deckhouses. 
Hatchways. 
Main steering gear of rod and chain type 
and auxiliary steering gear. 
Strengthening for navigation in ice. 
Pumping arrangements. 
Scheme of riveting. 
Scheme of welding. 
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A) No CORRECTION To BE MADE DEFINITIONS 
201 Length L is the distance in feet on the summer 
load waterline from the fore side of stem to the after side 
of rudder post, or to the centre of rudder stock if there is 
no rudder post, but L is not to be less than 96 per cent of 
the extreme length on the summer load waterline. 
Amidships is to be taken as the middle of the 
length L. 


202 Breadth B is the greatest moulded breadth 
in feet. 


203 Depth D is measured in feet at the middle 
of the length L from top of keel to top of deck beam 
at side. 


204 D for Sheli and Topside Plating is measured 
to the strength deck as defined in 209: : 


FoR RAKE oF STEM. 
8) were Simplex RvooeR 
FITTEO , LENGTH MEASURED 
| AFTER SIDE of PARTIAL 
ACK POST. 


205 D for Framing is measured to the uppermost 
continuous deck, But Net meRE THAN 1-5 Q. 


206 Draught d is the summer moulded draught in 
- feet. 


dirs ke tapardad as 207 Depth h for Framing is measured in feet from 
eal - : the top of the double bottom or single bottom floor at 
pork + forting pannadel side to the top of beam at side of the lowest deck. 


Tins Hoes wok <pessd as King | 208 Effective Superstructure is a midship super- 
iad froming D. structure extending from side to side of the ship and exceed- 


: be suht gi, ing “151 in length. 
Tid im 
209 Strength Deck is the uppermost continuous 


: Ay pode 6 
jadlert Ai bing, To (4 deck except in way of an effective superstructure where the 
techs + O.F.B, above Mamaadsuperstructure deck is to be considered the strength deck. 


danerd KA Lene Leuk wo : 
ee. KEL ol K 5 Section 3 
KEELS, STEMS AND STERNFRAMES 
Materials 
301 Steel castings are to comply with the requirements 
ao Ps: : 
302 Forgings made of ingot steel are to comply with 
the requirements of P 10. Wis 


303 If forgings are made from scrap material, either 
iron or steel scrap may be used, but a mixture of iron and 
steel is not permitted. 


Plate Keels 


304 The scantlings of plate keels are given in Table 14. 
Plate keels are to be associated with centre keelsons or 


centre girders as required by D 4 or D 5. 
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Bar Keels 


805 The scantlings of bar kee!s are given in Table 1. 

Riveted connecting the separate lengths 
together, or to the stem and sternpost, are to have a length 
of nine times the thickness of the bar. 


scarphs 


Stems 


306 Bar stems are to have the scantlings given in 
Table 1, but above the load waterline the dimensions may 
be gradually tapered to the stem head where the sectional 
area may be 75 per cent of the area derived from the Table. 


307 If the stem is constructed of shaped plates the 
thickness of the plates below the load waterline is to be 
10 per cent. greater than the thickness of the side shell 
plating{given in Table 14, col. 8, without corrections ; above 
the load waterline the thickness may be gradually tapered 
towards the stem head where it may be equal to the shell 
plating at ends. Plates which require to be furnaced are 
to have these thicknesses when finished. 

The plates are to be supported by horizontal webs 
the decks and below the deck ; the 
unsupported length of the stem plates is not to exceed 5 feet. 
Where the radius of the plates is large a centre line stiffener 
may be required. 


between lowest 


For strengthening of plate stems for navigation in 
ice, see D 1008. 


3808 The separate lengths of the stem are to be 
efficiently connected and the lower end of a bar stem is to 
overlap the forward flat keel plate. 


Sternframes 


309 Sternframes may be of rectangular or streamlined 
section or may be of built construction to suit the lines of 
the ship. The scantlings are to be determined from 
Tables 2 and 8 and associated notes. Cast steel and built 
sternframes are to be strengthened at intervals by transverse 
webs of suitable thickness. Cast stee] stern frames are to be 


simple in design and all fillets should have a large radius. 
I g { 


810 The lower part of the sternframe is to be extended 
forward to provide an efficient connection to the flat plate 
keel. 


311 The rudder post is to be attached to a transom 
plate of the same depth as that required for double bottom 
floors and °10 inch thicker than the floors (see Table 6, 
cols. 4and 10); when the length of the ship exceeds 300 feet 
the rudder post is to be connected to the transom by double 


UPPER PART OF RuopER Post MAY BE KEOUCED AS PERMITTED 
fy I447-8 RULES, <2. SecrioNAL AREA AT HEAO May BE 50% 
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angles, double riveted in each flange. In single screw ships 
having cruiser sterns or exceeding 300 feet in length the 


propeller post is to be efficiently attached to a deep floor. 


312 


kept as short as possible and is to be increased in scantlings 


The sole piece under a propeller aperture is to be 


as required by Table 2, 
( abot 2° 


313 The upper gudgeon is to be as near as practicable 
to the rudder trunk and rudder coupling. 


Gudgeons are to 


have a thickness of metal round the finished bore equal to 
half the diameter of the pintle and the depth is to provide 
full bearing surface for the pintle. The scantlings of 
pintles are to be shy a from pane 47 and associated 


notes. Friey Boon TP ts Moe ac un ah 
‘id The een of the scarph in a sternframe of 


rectangular 


REP MEASURED To 
forlom oF LiGNum 


Vitae BUSH 


section is to be three times the fore and aft 
dimension of the post and the width of the scarph is to be 
half the length of the scarph. The thickness at the tip of 
the scarph is to be 13 per cent of the thickness of the post, 
and the connection is to be made by four rows of rivets. 
In single screw ships the scarph of the rudder post should 
The strength of 
cast stecl 
WieANESS OF FLaNGES sternframes is to be equivalent to the above requirements. 
io} LESS THAN T 2 (ingie 2) 545 


bugntisLano 351-2 oe lof f nae re i ee we ee 
brackets and of sternframes in ships of relativ: ugh power 
A eiluds 47, ackets and of sternframes in ships of relatively high p 


' 


\ scarphs or other connections in 


not be fitted above the upper gudgeon. 
streamlined 


The scantlings and arrangements of propeller 


will be specially considered. 
4M, 492, Fic; ALSo 


FORT WELOING oF 
Cross-reference 
LanceS SEE HamiLTons 


01-293, 316 For riveted connections to stems and sternframes, 


see Table 52 H. 


Section 4 
SINGLE BOTTOMS 
Floor Plates 
401 The scantlings of floor plates are to be determined 
from Table 4 and associated notes. Floors are to be fitted 
at every frame. 


If a bar keel is fitted the floors are to be continuous from 
side to side ; if a flat plate keel is adopted the floors may be 
continuous or cut at the centre line. 


402 ‘The floors at the bilges are to be attached to the 
frames by flanged brackets of the same thickness as the floor 
plates and having breadth and depth, clear of the frame and 
floor respectively, equal to the depth of the floor at the centre 
line. 


SHIPS > 


FRAME pivetS ClosED UP To 
AS ALTERNATIVE To REINFORCEMENT. 
BurniiSlanp 341, 342-3. 396, €Tc- 


iy Chapter D 


aa 


Alternatively, the brackets may be omitted if the depth (07) there BRACKETS ARE 


- of the floor is increased by 15 per cent and the frame is omrtrep te FRAmE 19 To BE 


note 4. Gemum & be wll Anndid , 


29 


reinforced at its junction with the floor plate. 
SEE NoTE (SEctionN 3G, 3604) RE Tugs AND TRAWLERS. 
403 The tops of floors are, in general, to be level from 


side to side but in ships having considerable rise of floor, and 
in all ships in the engine room and towards the ends, the depth 
of the floor plates is to be increased ; the brackets may be 
dispensed with provided the side framing is adequately 
supported. 

404 Floor plates forming part of a bulkhead are to be 
not less than 86 inches in depth measured at the centre line 
and the thickness is to be as required for the bottom strake 
of the bulkhead. 


405 The side frames are to be efficiently attached to the 
floor plates. 


Frames and Reversed Frames 


406 Floors are to be attached to the bottom plating by 
single angles having the same thickness as the floor plates. 
(See D 807.) 


407 Reversed frames on the upper edges of the floor 


INCREASED AS PER, TABLE 12. Note 2. 


plates are to have the scantlings given in Table 4. yale 4 {Leman deutch + “02 


Throughout the engine room, under the boiler bearers 
and in way of strengthening of bottom forward, the reversed 
frames are to be doubled from side to side. 


Centre Keelsons 

408 The scantlings of centre keelsons are given in 
Table 5. The keelsons are to extend as far forward and aft 
as practicable, and where cut at bulkheads the longitudinal 
strength is to be efficiently maintained. 


409 In ships having a bar keel, the centre keelson is to 
consist of continuous double angles on top of the floors 
in conjunction with intercostal plates connected to the floors 
by single angles having the same thickness as the intercostal 
plates. 

In ships not exceeding 160 feet in length the intercostal 
plates may be omitted provided the centre keelson bars are as 
required by Table 5 for tugs. 


410 Plate keels are to be associated with plate keelsons s P special 
having double continuous top angles. The keelson plates Aa {lek 
are to be connected to the keel by single angles except in the 
engine room, thrust recess and the forward -25l where the Asean 
connection is to be double. 
keelson plates are to be intercostal and attached to the floors }J, feadron 
by single angles having the same thickness as the intercostal 


plates. 


D 312 - D 410 
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Where the floors are cut at the middle line they are to be Section 5 
connected to the continuous keelson plate by double angles DOUBLE BOTTOMS 
having the thickness of the keelson plates. Continuous Sse 
Scantlings 
foundation plates are to be fitted at the top of the floors on > 
each side of the keelson plate 501 The scantlings of the double bottom structure 
; Mages : and the tank side connections are to be determined from 3 
411 The butts of all continuous longitudinal material BS : : 
=) [ables 6 to 11 and associated notes. r 


are to be efficiently strapped or welded. 


Side Keelsons 

-412 Thescantlings of side keelsons are given in Table 5. 
The keelsons are to extend as far forward and aft as practicable, 
and where cut at bulkheads the longitudinal strength is to 
be efficiently maintained. 

413 One side keelson is to be fitted on each side of the 
centre line.if the breadth B does not exceed 30 feet and two 
where B is above 30 feet and does not exceed 54 feet. 

414 The keelsons are to consist of a continuous angle 
with the wider flange faying on the reversed frames. 

Intercostal plates fitted between the floors are to be 
attached to the continuous angles and connected to the shell 


. plating by single angles having the same thickness as the 


intercostal plates. 

415 The butts of the continuous angles are to be 
efficiently strapped or welded. 

416 In the engine room additional side keelsons are to 
be fitted. 


. 


Increased Thicknesses in Machinery Spaces 

41% In the engine room the floors are to be increased 
in thickness by *04 inch. 

In the boiler room the floors, reversed frames, centre and 
side keelson plates and all angles not covered by cement are 
to be increased in thickness by *10 inch. 


Strengthening of Bottom Forward 
418 The bottom structure forward is to be in 
accordance with the requirements of D 8. 


Ships Loading or Discharging aground 

419 It is recommended that the bottoms of small ships 
intended to load or discharge aground be additionally 
strengthened in order to withstand the exceptional stresses 
to which they may be subjected. 


Pumping and Drainage 

420 The arrangements are to be in accordance with 
the requirements of Chapter E. Efficient provision is to be 
made to permit water from every part of the bottom to 
reach the pump suctions. 


D 411 - D506 


b 

Centre Girder 6) \F CENTRE AND SWE GIROERS ARE WELPEO To SHELL Any” 

502 The attachment of the centre girder to the keel NNER Bortem | 
plate and to the middle line strake of the inner bottom is to COMPENSATION fig 
be by double angles, or equivalent connections, throughout ANcLes 1S Not 
in all ships exceeding 350 feet in length; in smaller ships  Reaumen, 
the attachment need be double, or equivalent, only in the 
engine room, thrust recess and in the forward 251. 


Intercostal Side Girders 


503 In ships where the breadth B does not exceed Se 
34 feet one stiffener is to be fitted to the floors on each side, qodns a 
about midway between the centre line and the margin plate. Daal Le nt 
Where B exceeds 34 feet one intercostal side girder is to be woibhe oddly 
fitted and where B exceeds 64 feet but does not exceed 80 feet spaced pulls 
two girders are to be fitted on each side of the centre 

line extending as far forward and aft as practicable. In aA foersbl, 
the forward 25L of al! ships side girders are to be fitted 

as required by D 805. 


504 In the machinery space and thrust recess the 
number and disposition of the side girders are to be such as 
to support the machinery effectively and to secure the 
necessary rigidity of structure. Double angles or equivalent 
connections are to be fitted on the upper edges of these 
girders under the engines and thrust seating. 


505 Intercostal girders are not to be flanged in the 
forward -25L, under the engine and thrust seating or under 
widely spaced pillars. Where intercostals are flanged their 
thickness is to be increased by 10 per cent. 


506 If plate floors are fitted at every frame the inter- 
costal girders, except in the engine room and in the forward 
251, may be replaced by continuous bulb angles on the shell ,, 
and inner bottom having the scantlings given in Table 10 (To) taste 10, Sear 
for a span of 4 feet2* These bulb angles are to be attached oF 4rt Net coreecte? 
to the floors by vertical angles, extending for the full foR vRauctT. 
depth of the floors and having the same depth as the bulb 
angles, but these angles need not exceed 6 inches in depth. 
The thickness of the vertical angles may be the same as that 
of the floors. r 
Riveting at each end of the vertical angles is to be as 
/ 


required by Table 8, cols. 4 and 5 


80° Aa Acduakiin i, thichuers of 6.6. or floor, oe tr 


dmenartea tanglt et DB. 


“Why. pdeliteonall side audeas alee Rulr wunber fulliel, 0 
Soe poe thecal 


STEEL 


Plate Floors 
Hey may le 507 Plate floors are to be fitted at every frame in the 


_. engine room and in the forward -25L ; theyAre also to be 
nduud -O% « fitted under the boiler bearers, bulkheads, toes of brackets to 
deep tank bulkhead stiffeners and in way of any change in 


ft x depth of double bottom. Partial plate floors are to be fitted 
sig of __, Under the thrust seating. 


fabs dog ttting The floors under the engine room, thrust seating and 

wokual Sifhimans boiler bearers are to have double angles. or equivalent 
attachments to the centre girder; elsewhere the connections 
may be single. The reversed frames on the floors may be 
single except under the engine room from the centre line 
to the girder outside the engine seating, under the thrust 
seating and from side to side under boiler bearers. 


508 Except as required by 507, plate floors may be 
| ) ) 


spaced not more than 10 feet apart, and the shell and inner 


dp madliadt bottom plating between these floors is to be supported by 
1, fama bracket floors. Alternatively a system of longitudinal 


framing may be adopted—see 517 to 523. 


enuuanid, 04” 
7 k OWNERS eSB 509 EF 


loors are not to be flanged. 


510 Watertight floors are to be fitted below or in the 
vicinity of watertight bulkheads and their thickness is to 
be ‘08 inch greater than that given in Table 6, col. 10, 
but need not exceed -54 inch. If the depth of the centre 
girder exceeds 36 inches the floors are to be fitted with 
stiffeners, of scantlings given in Table 9, spaced 80 inches 
apart; the ends of the stiffeners are to extend to the 
toes of the boundary angles. 


511 Additional stiffening is to be fitted under the 
heels of widely spaced pillars as required by D 1516 to 
D 1524. 


512 In ships engaged in heavy trades such as ore 
carrying, or in ships from which the cargo is to be regularly 


discharged by grabs, it is recommended that plate floors be 


T Flags flow. buns fitted at every frame. 
abe. ailiale He wowmal side gindin ak alk Ya 8 frm ot. ikl addtional 
Bracket Floors Nae idin t Marging 
a “noe Met ewer TH ): 
5138 The scantlings of the’bottom frames and reversed 
frames are to be determined from Table 7 and associated 
notes. 


514 The breadth of the brackets attaching the frames 
om mip-OEPTH OF and the reversed frames to the centre girder and margin 
plate is to be three-quarters of the depth of the centre 
EO THis cues girder; the brackets are to be flanged on the unsupported 
ERATE ATTACHMENT 
R REVERSE FRAME . 
Rimm. Lo 12/4/50 
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edge and are to have the same thickness as the plate floors. 
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515 The frames and reversed frames are to be 
attached to the side girders by angles having the same 
depth as the reversed frames, but.these angles need not 
The thickness of the vertical 
angles may be the same as that of the floors. 


exceed 6 inches in depth. 


Struts, if fitted to reduce the unsupported span of the 
frames and reversed frames, are to have the scantlings given 
in Table 8. Where the struts are welded the area is to be at 
least 80 per cent of that given in Table 8, col. 6, provided 
their stability and end connections are adequate. 


516 Details of riveted connections in bracket floors 
are given in Table 8. 


Longitudinal Framing 


517 Where longitudinal framing is adopted in the 
double bottom the scantlings of the longitudinals are to be 
as given in Table 10 and associated notes. 


518 The spacing of the plate floors is not to exceed No coRRECTON FOR 
12 feet and the thickness of the floors is to be increased 10 Floors SPACED LESS 


per cent beyond that required by Table 6. Tan (2 FT. 


Wt. = Tab + lom+-o~ 
519 ‘The floors are to be attached to the shell and 


inner bottom by double angles or equivalent for two spaces 
The floors 


are to be attached to the centre girder and margin plate 


of longitudinals at each end of the floor plate. 


by doubie angles single riveted, or equivalent, except where 
the spacing of the floors exceeds 8 feet when the attachment 
to the centre girder is to be by double angles double 
riveted. 


520 ‘The unsupported span of the Jongitudinals is not 60) \F ComPLETE PLATE 

In longer spans struts of the same (FLANGED) is Fiteo 

scantlings as required for bracket floors (Table 8) are to be ConNecTiNG Top AND Bottom 

introduced and attached to the longitudinals by the number Lona‘? to W-T. Floors te 

SPAN MAY BE MEASURED To 
THE Fac€ OF BRACKET: IF 
SPAN MEASURED To FlooR 
FacE PLATE May BE 

Seallopep ovT. byr- 


TAGLE 6, cel 10 of I Nor 


: : Cereicte> FoR SPACING. 
required by Table 8. The thickness of the vertical angles Rws- Tagle 8, col 2 o 3. 


may be the same as that of the floors. boobumsilf Landls bh 
Where longitudinals are cut at watertight floors they qo. (op mad 

are to be attached to the floors by brackets of a width on 

each arm equal to three times the depth of the shell 1 tt Aalhirdane, 


longitudinals, of the thickness given in Table 6, col. 10 


to exceed 8 feet. 


of rivets given in the Table. 

The shell and inner bottom longitudinals are to be 
attached to the floors by means of vertical angles extending 
from the shell to the inner bottom having the same depth 
as the inner bottom longitudinals, but these angles need 
not exceed 6 inches in depth; they are to be riveted as 


or 11, and riveted as required by Table 8, cols. 7 
and 8. 
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he 

521 An intercostal side girder, as required by 503 to 
505, is to be fitted on each side where B exceeds 45 feet and 
two side girders on eavh side where B exceeds 70 feet. 
SPACING OF SHELL RIVETS 4/2 DIAS : 4 DIAS IN WAY OF STRENGTHENING 
OF Sores Forp. SEE NoTE 5, TAGLE 52 B, Pace 60. 

522 Between plate floors, transverse brackets of the 
thickness required by Table 6, col. 10 or 11, are to be 
fitted extending from the centre girder and margin plate to 
the adjacent longitudinal. 
flanged, are to be fitted at every frame at the*Margin plate 
and those at theCentre girder are to be spaced not more 
than 4 feet apart. ow tndiny enn t. hha shfln 


The brackets, which are to be 


om 
a 523 Where, at the ends of the ship, the longitudinal 
system of framing is replaced by a transverse system adequate 
arrangements are oe ade to avoid abrupt, discontinuities. 
oulauclt stalin Lat Shale Lye mainland . 


Inner Bottom Plating and Margin Plates 


524 The inner bottom plating is to be of the thickness 
given in Table 6 and is to be increased by -08 inch under the 
hatchways if no ceiling is fitted ; the thickness of the middle 
line strake is not to be less than that of the increased inner 
bottom plating. 


a mangin roryondal “ay Lo The margin plate is to have the thickness given in 


bigs te 


So at wart Oud 
Stale corers tore tradr 


Table 6 and is to be of the depth amidships required by 
Table 6, note 2. - 


525 If cargo is to be regularly discharged by grabs, 
or similar means, it is recommended that double ceiling 
should besfitted or the thickness of the plating increased 
-20 inch and fitted with a flush surface. 


Manholes and Lightening Holes 


526 Sutlicient manholes are to be cut im the inner 
bottom. floors and side girders to provide adequate ventilation 
and access to all parts of the double bottom and the edges 
of the holes are to be smooth. No manholes are to be cut 


in the floors or girders under widely spaced pillars. 


52% Where manhole covers are attached by bolts to the 
inner bottom plating, doubling plates or rims are to be fitted 
to take the fastenings of the covers. Manhole covers which 
project above the inner bottom plating are to be adequately 
protected. 


Tank Side Brackets and Margin Connections 
528 ‘The height and thickness of the tank side brackets 
are given in Table 11. The free edges of the brackets are to 
be flanged or otherwise stiffened. Aor S t. iia | hong 
At the ends of the ship where the form of the brackets 
may become unduly elongated, the arrangements will be 
specially considered. 


D 521 - D537 
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529 Riveted attachments of the tank side brackets to 
the frames and margin plate are given in Table 11. The 
angles attaching the floors to the margin plate are to have 
the same number of rivets in both flanges as the angle to the 
tank side brackets, and the inner and outer angles are to be 


through riveted. 


i 


See lereR 


From J™™, 
13/4/09, 


If gusset plates are fitted they are to be not more than Gusset plates 
three frame spaces apart; if the number of rivets required Same THICKNESS hy 


in the gusset is more than six per frame space the gusset Tne SIDE BRncket; 


is to be fitted at every frame or is to be a continuous plate. 
Gussets are to be so spaced that each will require not less 
than three rivets. 


530 If the margin plate is approximately horizontal the 
strength of the margin connection will be specially considered. 


531 For increases in the panting region, see D 906. 


Increased Thicknesses in Machinery Spaces 

532 In the boiler room and donkey boiler recess the 
floor plates and brackets, centre and side girders, inner 
bottom plating, margin plate, tank side brackets, gussets and 
all rolled sections not covered by cement, and in the engine 
room the inner bottom plating, are to be increased in 
thickness as required in Tables 6 to 11 and associated notes. 


533 Where machinery is fitted aft, the thicknesses of 
the inner bottom plating in the boiler room are to be 
increased by the increments which would have been added if 
the machinery had been fitted amidships ; in the engine room 
this thickness is to be as given in Table 6, col. 18. 


Strengthening of Bottom Forward 
534 The 


accordance with the requirements of D 8. 


bottom structure forward is to be in 


Ships Loading and Discharging aground 

535 
ships intended to load or discharge aground be additionally 
strengthened in order to withstand the exceptional stresses to 


lt is recommended that the bottoms of small 


which they may be subjected. 


Oil Fuel 
536 If oil fuel is to be carried in double bottoms the 
provisions of D 2019 and D 2020 are to be complied with. 
Where refrigerated cargoes are to be carried, see D 2021 


and D 2022. 


Pumping and Drainage 
53% ‘The arrangements are to be in accordance with the 


requirements of Chapter E. 


(SEE Tasle n) 
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588 Ample provision is to be made for the free passage 
of air and water from all parts of the tanks to the air pipes 
and suctions. 


Caulking and Water Testing 

539 The double bottom is to be caulked and made 
watertight, but the centre girder need not be caulked or 
tested. 

Each compartment on completion is to be tested with a 
head of water representing the maximum pressure which 
could be experienced in service. 


Cross-reference 


540 For additional stiffening under heels of pillars, 
see 1) 1520. 


)Feanes BETWEEN Section 6 


yel Flat > LoWER DECK To BETREaTED SIDE FRAMING 
wlp FRS(% Not Scantlings - 


fed OK) G ALleWANCE 601 ‘The scantlings of the main, peak and ’tween deck 
OF FoR PosiT@N oF frames are to be determined from Tables 12 and 18 and 
NIRE oF SPAN. associated notes. 

The depth D for use in the Tables is defined in 


D 205. 


602 ‘The scantlings given for the framing in the 
various ‘tween decks represent the minimum standard, 
but the system is to be so arranged that continuity 
is maintained. 


) No ComPEN SATION 
HOLES ARE AT 


603 Where holes are drilled or punched in the 
inboard flange of channel or similar hold frames, the 
“st 30" APART. scantlings may have to be increased, heck oak sn tha tom of 
iadlali oles of siall. daamalic, 
Frame Spacing 
604 The spacing of the frames, except in the regions 
defined in 605 and 606, may be as given in Tables 12 
and 13. 


605 Frame spacing in peaks and cruiser sterns is not 
to exceed the Table spacing or 24 inches, whichever is less. 


606 Frame spacing between -2L from forward and 
the collision bulkhead is not to exceed the Table spacing 
or 27 inches, whichever is less. 


607 Where the spacings adopted differ from those 
set forth in 604 to 606, the scantlings of the main and 
‘tween deck frames are to be corrected as required by the 


notes. 
305 , 
thee 0.8. frabe au slafaid sfaannds of shife side, 1 wn tollin Laas, 
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Chapter D / 
| 
Main Framing 
608 The depth h to be used in Table 12 is defined | 
in D 207, and is to be measured : 
At amidships, for framing between the after peak 
bulkhead and -251 from the fore end. 
At -25L from the fore end, for framing between 


that point and -15L from the fore end. 
As required by D 905 for framing between *15L from 
the fore end and the collision bulkhead. 


toting Tuk | 


Framing in "Tween Decks and Superstructures Tasens 
609 In ‘tween decks marked B (see notes to Table 13) fatale sKeud& 12°" 

between *12L from the after end and -2L from the fore end 

and in detached superstructures, frames may be fitted 

two frame spaces apart provided the main frame 

spacing does not exceed 30 inches and the, ratio of man” THICKNESS OF 

that spacing in inches to the minimum thicktiess of the TW. DEeK SI0E PLaTWG 

*tween deck side plating does not exceed 55 in ships MEANS LEAST THICKNESS 

300 feet or less in length and 45 in ships 500 feet or @.2, SHEERSTRAKE MAY BE 


more in length, with intermediate values in proportion. GREATER THaN SHELL ) 


610 At each end of a bridge four frames are to 
extend from the ’tween deck below to the bridge deck. 


611 ‘T'ween deck and superstructure frames are to be 
efliciently scarphed to the main frames below or effectively © 6A. 
attached to the deck, except in the poop where the lower 
ends of the intermediate frames (if fitted) need not be 


attached. Unattached iftinudialt fons i Poofs 


TABLE 13. Cel F. 
Cruiser Sterns 
612 Cruiser sterns are to have frames of size 
required in peaks, and are to be additionally stiffened 
by web frames where required. The floor plates are 
to be of a reasonable depth, and are to be associated 
with a middle line girder. 


no OK: 


General 
613 Floors in fore and after peaks are to have a G2) Tas INCREASE DOES 
thickness 04 inch greater than required for floors in a NoT APPLY To FLaoRS IN 
double bottom. In after peaks the floors are to extend Tunnel WELL, 
well above the stern tube, or, if this is impracticable, 
cross-tie plates flanged on both edges are to be fitted above 
the stern tube. Rivets connecting floors and cross-tie plates 
to the frames are to be spaced not more than five diameters 


apart. (See D 908.) 2 dew soba nua Hhscongh lull by D 408. 


614 In boiler rooms and permanent coal bunkers (37) CONVERT RIVETED 
the thickness of the framing is to be increased -06 inch SECTION Ta EQuty. WELDED, 
beyond that derived from the Tables. THEN Apo 06" 


D538 - D614 
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not ( 8 (71) L setween 350’ Ano So0';- For -4L 3 


a (a@) IN THe PANTING AREA THE INERTIA IS To BE NOT Less THaNn APPLicaBLE OQ) + 9% \F Steams WELDED. 
BO% of THE RULE Solio SECTION. Wit x (n) + 18% IF seams welveo & FLOORS WELDED To Sal 


L " 
(4+) CueaR oF THE PANTING AREA THE INERTIA 15 To GE NoT here L up jo 500', Bottom FoRWARD +-04” (ASSUMED ip 


Less THAN 90% oF THE Rule Solio section. (SEE SW.Bs curves) a Apply ONLY WHEN FLOORS WELDED. No INCREASE Foro /zL 


FoR WeELDEO SEAmS) 


Chapter D LLOYD’S REGISTER OF SHIPPING 6¢ jiso note ©2) Paracrarn 802. 
Por XX RANGE FoR THIS INCREASE EXTENDED To 250°: This Aprly 
615 Where the depth of the framing 1s reduced Welded Seams ONLY Ta SHIPS IN WHICH MACHINERY |5 FITTED AmpSnips; 
adequate stiffness is to be maintained. & 708 If the seams of bottom plating are butt-welded WHERE “ACHE 
ces are : FITTED AFT, THE & 
616 The breadth of the shell flange of the frames is an increase in the thickness of the bottom plating may be.) ge su 
to be suitable for the diameter of rivet used. required. To L.o. 
NEW PARA. ADPEO IN 1952 RKulES RE WoeDd Cho. n/w/44) 
Cross-references Continuity of Strength stage 
617 For framing in deep water ballast tanks, in oil 709 Continuity of strength is to be maintained at . 
fuel bunkers and in machinery spaces, see D 19, D 20 and the break of superstructures as required by D 1205 and 
D 22. D 1305 to D 1308. 
PERCENTAGE INCREASE 
, : : IN BoTTom SHELL = 30- -075 (L-450) 
Section 7 Section 8 rtatme Forwaro 
SHELL PLATING STRENGTHENING OF BOTTOM FORWARD 
Scantlings Extent 


"01 ‘Scantlings of flat plate keel and of garboard 


; é é 801 The bottom structure is to be strengthened 
strakes with a bar keel are given in Table 14. 


between -05L and -25L from the fore end. A sketch 
702 The thicknesses of bottom and side shell plating showing sections in way of the bottom forward is to be 
are to be determined from Table 14 and associated notes. submitted. 


SHELL PLATING IN WAY OF GBaTTOM FORWARD To BE CORRECTED 
The depth D for use in the Table is defined in D 204. @ 


For FRAME SPACING. BETWEEN °25 L ano *20 L CoRRECT IN ~ 


703 In way of an effective superstructure the thick- Shell Plating gevanan To TABLE 14, col 4 : Ano FRemt “ZO L To cohhision | 
l ness of bottom and side plating may be based on TD) measured 802 The thickness of the three strakes next to the RELATE to cold 
to superstructure deck, but clear of the superstructure D keel plate, or, in small ships, two strakes provided these a 
is to be taken to the uppermost continuous deck. The cover the flat of bottom, is to be that given in Table 14,@2) Inenense te 
thicker plating is to be suitably extended within the ends col. 10, increased by 30 per cent where the length of the Treas of oe 
of the superstructure to ensure continuity of strength. ship does not exceed 450 feet and 15 per cent where the For? Were Fla 
(See 709.)* length is 650 feet; the increase at intermediate lengths to WELoED To ie: 
i ee — = be in proportion. In ships with machinery aft not exceeding *O% at 190 
ie eae of the sheerstrake are to be in 300 feet in length the increase is to be 40 per cent and the -04" ar 300-60 
accordance with Table 18 and D 1101. keel plate is not to be less in thickness than the adjacent G& nore (7))) 
Openings in Shell Plating - pater h seine 
705 All openings in the shell plating for cargo doors, The midship thickness of the above strakes is to be 
. inlets, or other purposes, are to have well rounded corners, carried forward to the increased plating. 
and arrangements are to be made to maintain the strength If the floors are welded directly to the bottom plating + 
| in way of the openings ; the plating is to be reinforced in the latter is to be increased in thickness. 
way of hawse" pipes. 
706 =. Where side scuttles or other openings are cut in Double Bottoms 
the sheerstrake, removing more than 20 per cent of the 803 Floors and intercostal girders are not to be 
Rule sectional area of the unpierced plate, compensation is ‘flanged. WHERE Sinsl€ ANGLE DR, RWS may BE G4 ONS. APART 


to be provided. 804 Plate floors are to be fitted at every frame and are 


{ ; 

) Shift of Riveted Butts to be connected to the bottom plating by double anglesyor) FK- SYSTEM 
| 

’ 


F : : : . \ See Notes 
equivalent connections, extending from margin to margin, 
"07 The butts of shell plates and those of sheer- Po ty 5 : ie = = & 89) 
' ; : or, in single bottom ships, to lower turn of bilge. 
strake and stringer plates are to be arranged to give as 
good a shift as practicable ; in adjoining strakes butts are 805 ‘The intercostal side girders are not to be more 
to be generally at least two frame spaces apart. than 7 feet apart, the plating between them being supported 
The butts of the sheerstrake are to be at least two by additional half-height intercostal girders carried as far 
frame spaces from those of adjacent deck stringer plates. forward as practicable. 
D 615 - D 805 34 


(7) GoTlom LoNeitupINALS TABLE 10 FoR & FT SPAN 
SpAcEO 27" CORRECTEO IF NECESSARY FOR 
VARIATION FRom 27." 

806 Where longitudinal framing is adopted in the 
double bottom the arrangements are to include plate floors 
fitted on alternate frames between -05L and -25L from the 

| fore end and the spacing of longitudinal framing in this 
region is to be in accordance with the requirements of 
D 606. 


| Single Bottoms 
| 807 


additional intercostal girders are to be fitted; in other 


The reversed frames are to be doubled and 


respects the requirements for double bottoms are to be 
carried out where they apply. 


c " WHERE SINGLE ANGLE, ODQUBLE RIVETED, RIVETS 
Riveting may Be 6/4 DIAS APART. 
808 \The rivets in both flanges of the frame angles 


are to be\spaced 55 diameters apart. The diameter of 


By Nor yo rivets in butts and seams of bottom plating is to be 


fe incReaSeD. appropriate to the increased thickness of the plating, and 


the seams are to be double riveted. : 
(76) Wim FK. SYSTEM INTERMEOIATE FRAMES TABLE IO FoR 4 FT SPAN Less 25%, 
SE GIRDERS TABLE 6, CoL ID: SHELL, SEeTioNn 3 Col 2, EXCEPT INCREASES To 
¢ 20% ar 450 FT Section 9 
9 10% aT G90 FT. 
(89) wind FK. system, FULL ARRANGEMENTS TO RESIST PANTING 
t vecit Extent 
RS NOT CONNECTED 90] ‘The structure is to be strengthened to resist 
pe EH. SHOULD panting for -151, from the fore end and abaft the after peak 
be Fires. 

bulkhead. 


A CORRECT For 


Forward of the Collision Bulkhead 
902 ‘Tiers of beams spaced 6 feet apart are to be fitted 


the scantlings given in Table 15. 


te 


10% at (50° 
% BELow 


903 Stringer plates of the scantlings given in Table 16 
The stringer plates 
Alter- 
natively, stringer plates of Table scantlings may be fitted 
inside the frames without attachment to the shell plating 


are to be fitted at each tier of beams. 
} are to have double attachments to the shell plating. 
fe INCRERSE FoR L. 
TWEEN 159 y 350! 
0+-075 (L. -150) provided the stringer plate is stiffened on both edges, and 
15% as 350! the thickness given in Table 14, col. 9, where the length of 
| 3) the ship does not exceed 150 feet and 25 per cent where the 

N Small sHipS length is 350 feet or above; the increase at intermediate 
ARRSES LimteD To lengths is to be in proportion. See ,A~ 


NE OR Two STRAKES, 
904 Frames to which a beam is not fitted are to be 


33 NUMGER OF RINETS attached to the stringer plate by brackets, having the same 
BTS. Same As IN 


WACENT BEAM KNEE 


thickness as the beam knees and a depth of one-half the 
breadth of the stringer plate. 


NTERMEDIATE KNEES To BE /2 DEPTH OF STRINGER w N° oF RINGTS AS REQUIRED 
Tabue 1S ror Jz DertH. PER EP. 14-1-49. 


to alternate frames below the lowest deck and are to have — 


the thickness of the shell plating is 10 per cent greater than ‘ 


TL. WHEN STRINGER NoT ATTACHED To SHekL). WHEN STRINGER IS ATTACHED To SHELL, 


STEEL SHIPS 
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DIR ET 
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Abaft the Collision Bulkhead 


905 The strength of the side frames below the lowest 
deck for the distance defined in 901 is to be increased 20 per 
cent above that derived from Table 12, the value of h for 
use in the Table being the maximum between *15L from the 
fore end and the collision bulkhead, measured as defined in 
D 207. 


906 The strength of the attachment of the frames to 
the tank side brackets, of the tank side brackets to the 
margin plates and gussets, and of the gussets to the margin 
plate is to be increased by 20 per cent above the require- 
ments of Table 11. The connection of the floors to the 
margin plate is to be the same as the connection of the 
tank side brackets to the margin plate, and, where riveted, 
the connecting angles inside the tank are to be on the 
same side of the floor as the outside connections, to take 
through rivets. 


SpacinGa . Burentis » 356. 


Guy BuT NoT [FoR DURN Land 336 

907 Side stringers of the scantlings given in Tabie 16 
are to be fitted in line with those forward of the collision 
bulkhead and are to extend aft for the distance defined in 


901 ; they are to be attached to the shell by single riveted 


INCREASE Tq SIDE SHELL JF STRINGERS OMITTED Applies To SIDE 


coca PLATING ONLY @ NoT To SHEERSTRAKE, 
The side stringers may be omitted provided the shell 


lating is increased by the percentage given in 903. 
Gs) s SMALL SHIPS INCREASE LimiTED To ONE OR Twa STRAKES. 


Abaft the After Peak Bulkhead 


908 The structure is to be efficiently stiffened by deep 
floors and tiers of beams in association with stringers as 
required in the fore peak (Tables 15 and 16) except that 
these may be spaced 8 feet apart. In twin screw ships the 
frames abaft the propeller brackets and up to the lowest 
deck are to be attached to the shell plating by two rows of 
(See 1) 613.) 


Special arrangements may be required in single screw 


rivets or equivalent connections. 


ships of high speed. 

If, on account of the ship’s form, the unsupported 
length of the frames exceeds 8 feet, additional stiffening 
may be required. 


Deep "Tween Decks 

909 If necessary, in ships with deep *tween decks 
additional intercostal side stringers supported by web frames 
are to be fitted at the forward and after ends. The stringers 
may be omitted provided the thickness of the shell plating 
is suitably increased. (94) THe avomonal THICKNESS IS To BE 


FITTEO WHERE FRamING D Ano E |S REQUIRED AND IS TO BE 
HALE THAT GIVEN IN PARAGRAPH 903. D 806 - D 909 


DIy%, 


EXTENT NEEO NOT 
A. 


ExcEEp 
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Section 10 
STRENGTHENING FOR NAVIGATION IN ICE 


Framing 


1001 Forward of the collision bulkhead intermediate 
frames having the scantlings given in Table 17 are to be 
fitted. extending from below the level of the floors to the 
deck next above the load waterline. 


°1002 Abaft the collision bulkhead the main frames for 
a distance from the stem equal to *15L are to be not less than 
required by D 905 to D 907 for a ship having a draught 
of -06L. 

Intermediate frames having the scantlings given in 
Table 17, are to be fitted for a distance from the stem 
equal to *10L+425 feet, but this distance need not exceed 
65 feet. These intermediate frames are to extend from the 
margin or from below the top of the single bottom floors to 
the deck next above the load waterline ; they need not be 
connected at their ends. 


1003 The breadth of the shell flange of the frames is to 
be suitable for the riveting required by 1006. 


Panting Arrangements 


1004 ‘The requirements of D 9 are also to be complied 
with, and the strength and stiffness of the framing system 
are not to be less than required for the actual draught of 
the ship. > 


Shell Plating 


1005 The thickness of the shell plating is to be 
increased from the stem to a position as far aft as the 
extent of the reinforced framing between 1 foot above the 
load waterline and 2 feet below the light waterline. 

The thickness is to be 65 per cent greater than the mini- 
mum given in Table 14, col. 11, but need not exceed 1 inch. 

The shell plate in each strake immediately abaft the 
increased plating is to be intermediate between the full 
thickness required above and the normal thickness of side 
shell plating. 


Riveting 

1006 ‘The diameter of the rivets used may be } inch 
less than that required by Table 52 A for the increased 
thickness of plating. The seams of the increased shell 
plating are to be double riveted. 


D 1001 -D 1104 
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Stringers 

1007 Stringers of the scantlings shown in Table 16 
spaced 6 feet apart are to be fitted forward and aft of the 
collision bulkhead. They are to be carried aft to the 
position at which the shell becomes of normal thickness. 


Plate Stems 

1008 The thickness of the plates below the load water- 
line is to be 65 per cent greater than the thickness given in 
Table 14, col. 11, without correction, but need not exceed 
1 inch; above the waterline the thickness may be tapered 
to that of the normal plate stem (see D 307). Plates which 
require to be furnaced are to have these thicknesses when 
finished. The spacing of the horizontal webs below the 
load waterline is not to exceed 38 feet. 


Rudder and Steering Arrangements 

1009 The diameter of the rudder head is to be 1 inch 
greater than required by Table 44. The scantlings of the 
rudder, the dimensions of the quadrant and tiller and 
the diameter of steering rods and chains are to be in 
accordance with the increased rudder head. 


Cross-references 
1010 For screw shaft and propeller, see H 225 and 
Heesede 


For sea valves, see E 271 and E 272. 


Section 11 
DECKS 

Plated Decks 

1101 Strength deck and sheerstrake scantlings are to 
be determined from Table 18 and associated notes. The 
depth D for use in the Table is defined in D 204. Strength 
deck requirements are tabulated for ships having one, two or 
three decks. If there is more than one deck the sectional 
area of the strength deck given in Table 18 is that required 
when the scantlings of the lower decks are .in accordance 
with Table 20. 

"1102 Scantlings for effective superstructures, as 
defined in D 208, are also to be determined from Table 18. 
the depth D being measured to the superstructure deck. 
(See Table 18, note 9.) 

1103 Minimum thicknesses of strength decks and 
lower decks are given in Tables 18 and 20 respectively. 

1104 Platform decks for which no credit is taken in 
determining the scantlings of the strength deck (see 
1101) are to have the scantlings given in Table 20, col. 8. 


Yo on Pole 


FoR Ice 
STRENGTHENING. 


SUPERSTRUCTURE UPON SUPERSTRUCTURE :- 
FRaminG - TABLE [3: {F DIAG 1, coL A, But minimum/(AFTER ALL CORRECTIONS) 70 % coL.F. 
p& \F DinG IL, use Col F, uncorRectep. 
SIDE PLATING:- IF LENGTH SUFFICIENT To ENTER WIo Mam! STRENGTH, USE TABLES 14 « 18. 
IF SHORT, USE TABLE ZI ANO REDUCE Sipe PLATING BY 10%. 


39) no Limiz, ExcEPT PRacteéAL CONSIDERATIONS, To STEEL SHIPS 


SIZE OF SHIP HAVING STRINGERS & Ties. 
Decks with Stringer and Tie Plates 

1105 The scantlings of stringers and tie plates fitted 
under a wood deck are to be determined from Table 18, 
note 10, and Table 20, note 5. 

Tie plates are to be fitted at each side of the hatchways 
and are to be continuous; where these form the upper 
members of girders supported by widely spaced pillars they 
are to be suitably increased. Cross ties are to be arranged 
at the ends of hatchways and other openings. The decks 
are to be plated over abreast machinery openings, the 
plating being tapered into the stringer plates beyond the 
openings. 


Stringer Angles 

1106 The butts of strength deck stringer angles are to 
be efficiently welded or strapped and if the angle is cut in 
way of scuppers compensation is to be provided. 


Concentration of Loading 


Chapter D 


Deck Compositions 

1110 Ifanapproved composition is laid as a substitute 
for wood sheathing the steel deck is to be caulked, made 
watertight and coated with a suitable material in order to 
prevent corrosive action between the sieel and the composition. 
The composition is to be effectively secured to the deck. 


Caulking and Water Testing 

1111 All plated decks are to be caulked unless 
sheathed with a properly caulked wood deck. The spaces 
between frames at lower decks are to be effectively closed by 
cement or other means. 


Weather decks and gutterways are to be hose tested on 
completion. 


Section 12 va 
DETACHED SUPERSTRUCTURES 


Short Superstructures Poop oF LENGTH *4 |, 

1201 The scantlings of poops and forecastles, and of SHouLD BE TREATED AS A 
bridges not exceeding *15L in length, are to be determined short supERSTRUCTRE. 
from Table 21 and associated notes. 


1107 Additional strengthening to the decks may be 
required where there is indication of concentration of loading. 


Continuity of Strength 

1108 Continuity of strength is to be maintained at 
the ends of large openings in the strength deck and the 
deck below by means of corner doubling plates or equivalent 


All seams and butts may be single riveted. 


Long Bridges 

1202 A long bridge is an effective superstructure as 
defined in D 208, and the scantlings are to be determined 
(See D 703 and 


arrangements, and associated, if necessary, with intercostal 
girders at the strength deck. Special attention is to he 
given to workmanship at these parts. from Table 18 and associated notes. 
D 1102.) 

Second and third deck scantlings may be reduced in 
way of the superstructure. (See Table 18, note 9.) 


Wood Sheathing and Decks 


1109 The material is to be of good quality, well 


seasoned and free from sapwood. The thickness is to be not 
1203 The riveting of butts and seams of deck plating, 


sheerstrake and side plating is to be as required by Table 52 
B & GC, but the side plating and sheerstrake seams are not 
to be less than double riveted for four frame spaces at the 
ends of the superstructure. 


less than 24 inches for pine or 2 inches for teak. 

Thwartship planks are to be laid at the ends of hatch- 
ways, deckhouses and similar boundaries. 

The vertical flange of coaming or foundation angles is 
to extend } inch above the wood deck. Gutterway angles or 
welded flats are to be not less than *80 inch in thickness. 

The planking is to be efficiently fitted. Fastenings are 
to be not less than 4 inch in diameter, sunk below the 
surface of the planking and covered with turned dowels, the 
whole being thoroughly bedded in white lead or other 


1204 Transverse strength is to be ensured by fitting 
web frames or partial bulkheads in the bridge if large deck- 
houses are constructed above. 

22) aso +25% ON BRIDGE SHEERSTRAKE. 

Strengthening at Ends of Superstructures This paracrarl APPLIES To LONG BRIDGES ONLY. 

1205 ‘The thickness of the upper deck sheerstrake is 
to be increased by 50 per cent and the thickness of the G0) Nerease To STRINGER AT 
stringer plate by 25 per cent at the ends of long bridges. Beak Many BE SPREAD OVER 
Similar strengthening is to be fitted at the ends of poops STRINGER WIDER THRN TABLE. 
or forecastles within 51. amidships; 42 SMeersTRakE + 50% 
AND STRINGER + 25% 
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suitable composition. 

Bolts are to be galvanised ; welded studs used instead 
of bolts are to be coated with suitable composition before 
the planking is laid. 

All decks are to be caulked and payed. 


) Brioce DECK PLATING 
LY To BE INCRERSED AT 
AK OF BoaT DECK, 
(EN Bear DECK EXTENDS 
SHIPS SIDE FOR A 
ISIDERABLE DISTANCE. 


Chapter D 


At the ends of short bridges these increases are to be 
30 per cent and 10 per cent respectively. 


In way of a long bridge the upper deck sheerstrake,, 
stringer plate and deck plating as fitted in the wells are to 
extend into the bridge for a distance equal to about one- 
third the breadth of the ship. 


The bridge side strakes, which are to be increased 25 
per cent in thickness at the ends of the superstructure, are 
to be tapered as far as practicable into the bulwark plat- 
ing or upper deck sheerstrake ; the plating is to be 
efficiently stiffened at its upper edge and supported by web 
plates not more than 5 feet from the end bulkhead. 
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1210 Partial bulkheads or web frames are to be fitted 
in the ’tween decks below deckhouses and, where practicable, 
in continuation of watertight bulkheads below. 


For exposed casings protecting machinery 
openings, see D 22 and note 11, Table 23. 


Section 13 
RAISED QUARTER DECKS 


Scantlings in way of the Raised Quarter Deck 


1301 The scantlings of shell, sheerstrake, stringer and 
deck plating are to be based on the depth D measured 


to the raised quarter deck. &. 


Bulkheads at ends of Superstructures TR 
: 1302 The scantlings of side frames are to be based Wwe BRACKETS — ¢ 
1206 ‘The bulkheads at the ends of poops, bridges, and 


: Se on the depth D measured to the upper deck with h GnsED on DEP 
forecastles are to have the scantlings and arrangements given 


measured to the raised quarter deck. To UPPER DECK. 


in Table 22 and associated notes. - 


Deckhouses 


1207 All deckhouses are to be of sufficient strength 
and the scantlings of the ends, sides and of the top beams are 
to be in accordance with the requirements of Table 23 and 
associated notes. Beams and stiffeners should, as far as 
possible, be fitted in line with the main framing. 


1208 Where the length of single or two-tier deck- 
houses exceeds 151, the sectional area of the top plating is 
to be derived from Table 23 and associated notes. In all 
ships above 300 feet in length the exposed decks over 
passenger accommodation are to be completely plated. 


1209 ‘The sides and ends of the deckhouses are to be 
supported by partial bulkheads or web frames, spaced about 
30 feet apart, and web frames are to be fitted, if practicable, 
at the sides of large openings. 


Arrangements are to be made to minimise the effect of 
discontinuities in the deckhouse structure. All openings 
cut in he sides should be substantially framed and have the 
corners well rounded ; continuous coamings are to be fitted 
below and above doors and similar openings. The corners 
of long deckhouses are to be attached to the deck by 
double riveted, or equivalent connections, and adequate 
support is to be provided below in the form of an inter- 
costal girder and pillars or web frames. 


The deckhouse sides are to be additionally stiffened in 
way of boats and the top strengthened in way of the davits. 


D 1206 - D 1308 


1303 The scantlings of beams are to be determined 
using the depth D measured to the raised quarter deck. 


Break Bulkhead 


1304 Thefront or break bulkhead of the raised quarter 
deck is to have the thickness of plating required for bridge 
front bulkheads and is to be sufficiently stiffened. 


Strengthening at Break 

1305 ‘he stringer plates of the upper or bridge deck 
and the raised quarter deck are to overlap for three or four 
frame spaces at either side of the break bulkhead according 
to the size and proportions of the ship. 


1306 Similarly in ships exceeding 220 feet in length 
the deck plating is to overlap for two or three spaces 
and the stringers are to extend for two or three spaces 
beyond the plating. 


1807 Sutticient diaphragm plates, of the thickness of 
the break bulkhead, are to be fitted between the overlapped 
decks and connected to them and to the break bulkhead by 
double angles ; the diaphragms are to be stiffened on. their 
after edges and elsewhere if necessary. 

1308 ‘The upper deck sheerstrake is to be increased 
in thickness by 40 per cent and extended for a reason- 
able distance’ abaft the break. The raised quarter 
deck sheerstrake is also to be increased in thickness by 
30 per cent when connected to a long bridge and is 


to be extended into the bridge. 
Where A R-Q Deck SCARPHS INTO A Poop OF *25 L 


3S og GREATER THE PLATE AT THE BREAK |S To BE 


INCREASED IN THICKNESS. 


SS SE = 


Gi) I Hances 2 Ano 34 Compensation IS AS FDLLOWS :— YO SHEAR STRESS IN OK com = SF xAx de 2 NA © Ax de SMEAR STRESS 
Hole oimeten = % % % I" Ih BODE * cakes NoT To Execrp 
merense Nn Yy = 6% 8% 10% 12% |4% N=Nomeeal. (tasle 27) L= Lenaty oF GIRDER, ™ FEET. 10 Tons AN 


WHERE REVERSE BARS ARE FITTED To CHmNNELS , EACH 
CASE To BE coNSIDEREO ON ITS MERITS, BUT LP To 
8% veFiciency IN Y crn BE ACCEPTED. 


Section 14 


BEAMS AND DECK LONGITUDINALS 


Scantlings 
1401 


accommodation 


The scantlings of deck beams at weather, cargo 


and decks are to be determined from 


Tables 24 and 25 and associated notes. 


1402 


determined from Tables 26 and 27 and associated notes. 


The scantlings of deck longitudinals are to he 


General 


1403 Beams are to be fitted at every frame. 


a 1404 Where hatch side coamings are more than 18 
" Co BmMeErt 


_ inches from the deck girder the overhanging beams are to be 
Reoukep WHERE = i $ 
lane __ reinforced, or the coamings are to be made sufficiently strong 
RES Exccens a e 


, Pe, to act as girders to carry the ends of the beams and the 
Sh Tons/in ~ 


load on the hatchway. 


1405 
tanks, peak tanks and oil fuel tanks are to satisfy the re- 


Beams or longitudinals at the crown of deep 


quirements of Table 24, 25, 26 or 27 and associated notes 
‘but are not to be less in strength than the standard required 
for the stiffeners of the boundary bulkheads to those tanks. 
(See D 1901 and I) 2004.) 


1406 Where holes are punched in the face flange of 
channel or similar beams the modulus of the beams may 
require to be increased. 


1407 Weather decks are to be suitably cambered. 


Beam Knees and Brackets of Deck Longitudinals 

1408 The scantlings of beam knees and brackets of 
deck longitudinals together with their riveted attachments 
are to be determined from Table 28 and associated notes. 


1409 Where intermediate frames in the ’tween decks 
are omitted the beam knees are to be attached to the shel! 
plates by angles having the same thickness as the knees. 


1410 In ships having more than three tiers of beams 
and where large areas of deck are arranged for accom- 
modation, or where particular conditions of loading are 
contemplated, the requirements for beam knees will be 
specially considered. 


1411 he riveted attachment of half beams to hatch 
side coamings and casings is given in Table 52 H. 
Cross-references 


1412 For strong hatch end beams and deck transverses, 
see I) 1512 to D 1515. 
For strengthening in machinery spaces, see I) 2207. 


A=SEetionaL AREA oF 
d=cG. eF DK plating Asove NA oF GIRDER, IN INS. 
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Section 15 


DECK GIRDERS AND PILLARS 
General 


1501 Deck beams are to be supported by longitudinal 
deck girders in association with pillars or strong hatch end 
beams. 

Deck longitudinals are to be supported between bulk- 
heads by transverses pillared as necessary. 

Pillars in the tween decks and holds are to be in the 
same vertical line, as far as practicable. 

The scantlings are to be determined from Tables 29, 30 
and 31 and associated notes. 


Special Loads 


1502 Where a girder is subject to concentrated loads, 
such as pillars out of line, the scantlings are to be suitably 
increased and the pillars which support the girder are to be 
strengthened to bear the portion of the concentrated load 
which they carry. 


1503 Where cargoes such as chilled meat are suspended 
from a deck which may be simultaneously loaded above, the 
scantlings of the girders are to be increased as required by 
Table 29, note 1 (/). 


1504 Additional attachments may be required to meet 
particular local stresses. 


Longitudinal Deck Girders 


1505 Girders are to be connected to the deck by angles 
of the same thickness as the web plate. If the span is greater 
than 30 feet in association with a normal height of ’tween 
deck, the deck connection is to be doubled for two beam spaces 
at each end. Not ApplicABLE AT WeATMER DECK HATCHWAYS. 


1506 Girders of unsymmetrical section are to be 
supported by tripping brackets at alternate beams ; if the 
section is symmetrical the brackets may be four frame spaces 
apart. Where the unsupported width of the girder flanges 
is 6 inches or greater the tripping brackets are to be con- 
nected to the face bar or flange. Where symmetrical sections 
are fitted tripping brackets are to be fitted on both sides.) They ARE To EXTEND 
Intermediate beams are to be connected to the girders by lugs To Te Toe OF THE FACE 
having the same thickness as the web plate andoxtendinate BAR IN WAY OF HATCHES. 
thetee-ofthe free bat ortiange. 
The thickness of deck plating in way of the girder is to 
be increased where necessary to provide an effective upper 
flange of the girder. 


D 1401 - D 1506 
lf THE THICKNESS OF THe DECK PLATING |S LESS THAN [ face AREA (or [race AREA FOR 
HATCH SWE GIRDER) THE DECK PLATING IS To 180 1) 


BE INCREASEO IN THICKNESS OR DOUBLER FITTEO. |—F THe GIRDER IS BRLANCED BY 


FITING A DaUBLER -OR EQuivALENT - EQusl To THE FACE AREA, THEN THE GIRPER 
NUMERAL CAN BE REDUCED BY 10 %. 


/ Y L 
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IROER 


THe: FULL SEcrionaL AREA ‘i : 
+ GIRDER PIATE 2 RIVER JS To BE 1507 Girders are to be attached to the bulkhead by 


meyinep At x-X , We area of flanged brackets of the same thickness as the girder. The 
sapital PlaTe BENG aDsusTeD distance of the toe of the bracket below the deck is given in 
" ae ey ee an table 29 and the horizontal arm is to be the same as the 
a of cinpen PLATE +. REQ depth below the girder. The connections of the bracket to 


gs % BE ProviceD at cinco mars De Birder and the bulkhead are to be double riveted. 


0 


85/6 aT WEATHER DECKS 1508 Continuity is to be efficiently maintained over the 
PASSENGER PECKS. 18° | heads of pillars, and the butts of longitudinal material in the 


girders are to be efficiently strapped or welded. 


\eLadceo GIRDER. 


Hatch Coamings 

1509 At lower decks side coamings acting as girders 
and not forming part of a continuous girder are to be 
extended for at least two frame spaces beyond the hatch end 
beams by short girders below the deck. 


1510 At weather decks deep hatch coamings which are 
intended to act as girders are to be extended beyond the 
hatchway ends in the form of brackets, the coamings below 
the deck being effectively connected to the hatch end beams. 
Where extension above the deck is not practicable the 

—coaming below the deck is to be extended by short girders 
for at least two frame spaces beyond the hatch end beams. 


1511 At the corners of all hatchways supported by 
hatch end beams horizontal gusset plates are to be fitted 
connecting the side coamings to the hatch end beams, and 
the vertical connections are to be double riveted or equivalent. 


Strong Hatch End Beams 
1512 Strong hatch end beams are to be supported at 
(@1) twee px FRameS AT the centre line and attached to the side frames by brackets 
STRonG HATCH ENO BEAMS equivalent to the requirements of Table 29, and the frames 
SHOULD BE IN AccoRDANCE are also to be strengthened if considered necessary. 


wr Tape 12, fv BewG TaKeN 1513 The hatch end beams are to be connected to the 
AS THe DEPTH OF TWEEN OECK. deck plating by angles of the same thickness as the web plate 
and sufficient tripping brackets are to be fitted. 


Deck Transverses 

1514 Transverses supporting deck longitudinals are to 
be attached to the frames by brackets equivalent to the 
requirements of Table 29, and tripping brackets are to be 
fitted as required. The transverses are to be connected to the 
deck by angles of the same thickness as the web plates. 


1515 Longitudinals are to be attached to the transverses 
by lugs having the same thickness as the web plates and 
extending to the toe of the face bar. 


Pillars 
1516 Effective arrangements are to be made to dis- 
tribute the loads at the heads and heels of all pillars. 


D 1507 - D 1525 
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1517 Solid pillars may be attached to continuous 
runners, having scantlings given in Table 30, fitted under the 
deck beams. The runners are to be attached to each beam and 
to the bulkheads by angle lugs having two rivets in each 
flange. The heads and heels of the pillars are to have a 
bearing fit. At watertight and oiltight surfaces the heels are 


to be riveted to double angles or T bars or directly agen (> aoe 
ou © BET 


1518 Tubular pillars are to be attached at their heads bxoeR WeLoED Filia 
to suitable capital plates supported by brackets, flanged where IN W. PKS WHERE 9 


necessary, in order to transmit the load effectively. SENeeally PLaTNG 1S Twins 5 oi 
-SO" Tuck FoR PILLARS UP To IB" DIAM: -GO"THicK AGOVE THiS OAM. piLAR ExceEOs 9 
Doubling plates are to be fitted to the inner bottom 


under the heels of tubular pillars, and to decks under pillars 
of large diameter. The pillars are to have a bearing fit and 
are to be attached to the capital and doubling plates by 
riveted angle rings or by continuous welding. 


1519 At the heads and heels of pillars built of rolled 
sections the load is to be well distributed by means of 
longitudinal and transverse brackets. 


1520 In double bottoms under widely spaced pillars the 
connections of the floors to the intercostal girders and of the 
floors and girders to the inner bottom are to be suitably 
increased. Where pillars are not directly above the intersection 
of plate floors and intercostal girders, partial floors and 
intercostals are to be fitted as necessary to support the pillars. 
Manholes are not to he cut in the floors and girders below the 
heels of pillars. 


Where longitudinal framing is adopted in the double 
bottom equivalent stiffening under the heels of pillars is to 
be provided. 


1521 Inships carrying refrigerated cargoes and carrying 
oil fuel in the double bottom, the connections of the hold 
pillars to the inner bottom, including the doubling plates, 
are to be welded. (See D 2021.) 


1522 Where the heels of pillars are carried on a tunnel 
suitable arrangements are to be made to support the load. 


1523 Where pillars are fitted under watertight flats the 
end attachments are to be sufficient to withstand the load due 
to water pressure. 

1524 Additional pillars are to be fitted below deck- 
houses, windlasses, winches, capstans and elsewhere where 
considered necessary. 


Machinery Spaces 


1525 Arrangements for supporting the structure in 
machinery spaces will be specially considered. 


STEEL 


Cross-references 

1526 For centre line and bunker bulkheads supporting 
decks, see D 18. £ 

For riveting, see Tables 31 and 52 H. 


Section 16 


WATERTIGHT BULKHEADS 
Number and Disposition of Transverse Bulkheads 


1601 All ships are to have a collision bulkhead, 
situated not less than -05L from the fore end of the 
load waterline, an after peak bulkhead enclosing the 
stern tubes in a watertight compartment and a_bulk- 
head at each end of the machinery space. 

When a coal cross bunker is situated at the forward 
end of the boiler space, its after bulkhead may be of non- 
watertight construction as required by D 18, provided the 
forward bulkhead complies with the requirements of D 16 
for watertight bulkheads. 

If this compartment is to be used for cargo, the after 
bulkhead is to be welded or riveted and caulked as required 
by this Section, and all openings are to be blanked off and 
made watertight. The requirements of D 29 are to be 
complied with, and bilge suctions and sounding pipes fitted 
as required for a separate hold compartment. 


1602 In ships exceeding 285 feet in length, additional 
bulkheads are to be fitted as follows: 


Length L 
Ng) AMMitional Bulkheads Ba ae 
Above ot 
exceeding 
285 335 One, in fore hold... | 5 
335 405 One, in fore hold 
One, in after hold... 6 
405 | 470 Three See ie 7 
470 540 Four ay mee 8 
540 | 610 | Five ... fe eel 9 
hs | 
| 


1603 Where, in ships above 220 feet and not 
exceeding 285 feet in length, the machinery is aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead andthe bulkhead at the fore end of the 
machinery space. 

1604 The Committee will be prepared to consider 


proposals from Owners to dispense with one or more of 
these bulkheads, if they interfere with the requirements 


Te minimum DISTANCE BETWEEN TWO ApJacENT BULKHEADS, To ENAGLE BoTH : 
Ta BE RECORDED IN THE REGISTER Book, |S To BE TAKEN AT lOrTt+ 22 
OF THE LENGTH OF THE VESSEL. (L. 0. 7-12-49) 
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of a special trade, provided that suitable structural com- 
pensation is fitted, and a notation is made in the Register 
Book describing the number and position of the bulkheads 
omitted. 


Height of Bulkheads 
1605 The collision bulkhead is to extend to the 
uppermost continuous deck. 


1606 The after peak bulkhead may terminate at the 
first deck above the load waterline provided this deck is 
made watertight to the stern or to a watertight transom 
floor. 


1607 The remaining bulkheads are to extend to the 
uppermost continuous deck except where the draught is 
not greater than that permitted with a superstructure 
extending for the full length of the ship above the 
second deck, when the bulkheads may terminate at that 
deck provided it lies above the load waterline. 

In passenger ships of restricted draught the height of 
the bulkheads will be specially considered. 


Bulkhead Plating 


1608 The thickness of bulkhead plating is to be in 
accordance with Table 32 and associated notes. 


1609 ‘The lowest strake is to be at least 36 inches 
deep measured from the inner bottom, or from ‘the keel if 
there is no double bottom; where an inner bottom 
terminates on a bulkhead the top of the lowest strake 
of the bulkhead is to be at least 12 inches above the 
inner bottom. At stokehold bulkheads in coal burning 
ships the lowest strake is to extend at least 24 inches 
above the stokehold platform. 


Bulkhead Stiffeners 


1610 The scantlings of vertical stiffeners having 
bracketed or lugged end connections are to be determined 
from ‘Table 83 or 34 respectively, and associated notes. 
The scantlings of stiffeners which are bracketed at one end 
and lugged at the other may be taken as a mean between 
those required by Tables 33 and 34. 

The scantlings for stiffeners in tugs are given in 
Table 35. 


1611 The Tables apply to stiffeners spaced 24 inches 
apart at collision bulkheads and 80 inches apart at other 
watertight bulkheads not forming boundaries of tanks. 
Scantlings are to be corrected as required by the notes for 
departures from Table spacing. 


D 1526 -D 1611 
DREDGERS:— END BHOS OF HOPPER HpVE BEEN TAKEN AS WT. 
BHOS, WITH STIFFARS SPacEO 24° sTEAQ oF 3D" (PeR JRC) 
In Simons N° 795. STIFFNRS TAKEN AT 75 © Of TANK STIFFNRS. 


G5) ino BRACKETS FoR 


Tor-WeLDED ANGLES To BE 
Z'/2 Wats THE TagULAR 
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1612 Where bulkhead stiffeners are cut in way of 
watertight doors in the lower part of a bulkhead the 
opening is to be suitably framed, and a tapered web plate, 
stiffened on its edge, is to be fitted on each side of the 
door from the base of the bulkhead to well above the 
opening. 

Where stiffeners are not cut but the spacing between 
che stiffeners is increased on account of watertight doors, as 
in ‘tween deck bulkheads, the stiffeners at the sides of the 
doorways are to be increased in depth and strength so that 
the efficiency is at least equal to that of the unpierced bulk- 
head, without taking the stiffness of the door frame into 
consideration. 


1613 Bulkheads are to be suitably strengthened if 
necessary at the ends of deck girders and where subjected 
to concentrated loads. 


End Attachments of Stiffeners — 


1614 End brackets for stiffeners derived from Table 
33 are to have dimensions, measured from the heel of the 


_ boundary angle to the toes of the bracket, equal to two and 


Rule B.A. STIFFNR:- also a half times the depth of the stiffener. The thickness of 
WIM WELDED covsigvetiod the brackets and the number of rivets required are given 


TWE BRACKETS MAY BE IN 


ACCORDANCE WITH THE REQUIREMENTS 


in Table 36. 
The bracket or its connecting angle at the lower end 


RR WE EQUivalenT B.A on cummtlof each stiffener, is to extend to the floor adjacent to the 


‘STIFF. AFTER REDUCTION FoR 
WELOIG 1S MADE. 


bulkhead. , 

At each deck level which forms the top of a system of 
stiffeners plating is to be provided of a character which 
will ensure rigidity, and the attachments of the upper 
brackets on the hold stiffeners to this plating are to extend 
over a beam space. 

Where the inner bottom is framed longitudinally the 
stiffeners of the bulkhead should be arranged, if practicable, 
over the longitudinals. 


1615 End lugs for stiffeners derived from Table 34 
are to be of the same thickness as the boundary angles 
and are to be riveted as required by Table 36. 


Boundary Connections 


1616 Angles connecting bulkheads to shell, inner 
bottom and deck plating are to be 10 inch thicker than the 
Table thickness of the bulkhead plating to which they 
are attached. 


Watertight Recesses and Flats 


1617 Watertight recesses in bulkheads are to be so 
framed and stiffened as to provide strength and stiffness 
equivalent to the requirements for watertight bulkheads. 
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1618 Horizontal plating is to be -04 inch thicker than 
required by Table 32 for watertight bulkheads at corre- 
sponding levels. The strength and stiffness of beams are to 
be equivalent to the requirements of Table 35 if. cut and 
bracketed or continuous. 

The thickness of plating and scantlings of beams are 
not to be less than required by D 11 and D 14. 


Longitudinal Bulkheads 

1619 Watertight longitudinal bulkheads are to be 
equal in strength and stiffness to the requirements for 
transverse bulkheads. 


Chain Lockers 
1620 Chain lockers fitted abaft the collision bulkhead 
are to be caulked and the space is to be efficiently drained. 


Riveting 
1621 Requirements for riveting are given in Table 
52 H. 


Welded Stiffeners 
1622 he scantlings of welded stiffeners will be 
considered in accordance with note 3 to Tables 33 to 36. 


Watertight Doors 

1623 Watertight doors are to be efficiently constructed 
and fitted, tried under working conditions and hose tested 
in place. 

Provision should be made to ensure that coal will not 
impede the satisfactory operation of bunker doors. 


1624 Watertight doors are to be capable of being 
quickly closed from an accessible position above the bulk- 
head deck, and are to have an index at the operating position 
showing whether the door is open or closed. Hand gear is 
to have an all-round motion. The lead of shafting is to be as 
direct as possible and the screw is to work in a gunmetal nut. 


1625 Hinged watertight doors of approved pattern 
may be fitted in ’tween decks in approved positions. The 
hinges of these doors are to be fitted with gunmetal pins. 


Caulking and Testing 

1626 Watertight bulkheads, inclading recesses and 
flats, are to be caulked and hose tested on completion. At 
watertight flats the side frames if continuous are to be 
suitably collared, alternatively they may be cut and bracketed 
or otherwise effectively connected to the flat. 

Peak bulkheads not forming boundaries of tanks are 
to be tested by filling the peaks with water to the level of 
the load waterline. 


STEEL 


Cross-references 

1627 Tor deep tanks, peak tanks and oil fuel bunkers, 
see 1) 19 and D 20. 

For watertight tunnels, see ) 17. 


For machinery casings in “tween decks, see D 2214. 


Section 17 
WATERTIGHT TUNNELS 


Tunnels 

1701 Where machinery is amidships the shafting is to 
be enclosed in a watertight tunnel large enough to permit of 
proper examination and repair of the shafting. A watertight 
door is to be provided at the forward end of the tunnel. Pipe 
tunnels are to have dimensions adequate for reasonable access. 


Plating 

1702 The thickness of plating on flat sides and curved 
tops of tunnels is to be determined from Table 37 and 
associated notes. 

If the top of the tunnel is flat the plating is to be as 
required by D 1618 for horizontal flats of watertight bulk- 
heads. 

1703 Under lratchways the top plating is to be 
increased by ‘10 inch, unless covered with wood not less 
than 2 inches in thickness which is to be secured without 
through fastenings in the plating. 


Stiffeners and End Attachments 

1704 ‘he scantlings of stiffeners are to be deter- 
mined from Table 38 and associated notes. 

For flat tunnel tops the scantlings of stiffeners are not 
to be less than required by D 1618 for flats of watertight 
bulkheads. 

The stiffeners are to overlap and be connected to 
the tunnel base angle. Angle stiffeners 6 inches in depth and 
all bulb angle stiffeners are to be attached to the inner 
bottom by lugs riveted as required by Table 36. Where 
welded construction is adopted equivalent arrangements are 
to be made. 


Boundary Angles 

1705 he thickness of all boundary angles is to be 
‘10 inch greater than the Table thickness of curved top 
plating given in Table 37. 


Recesses 

1706 The scantlings of plating and stiffeners for 
thrust and other recesses are to be determined as required 
by D 1617 and D 1618 for watertight bulkheads. 
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Tunnels in Deep Tanks 

1707 When tunnels and recesses form boundaries of 
deep tanks the requirements of 1) 19 or D 20 are also to be 
complied with. 


Local Strengthening 

1708 Additional strengthening is to be fitted under 
the heels of pillars, hatch end supports or masts stepped on 
the tunnel. The strength of bulkheads in way of watertight 
doors is to be maintained as required by D 1612. 


Ventilators 

1709 ‘Tunnel ventilators are to have scantlings suit- 
able for the pressure to which they may be subjected and are 
to be made watertight. 


Riveting, Caulking and Testing 

1710 Riveting and caulking are to be as required by 
D 1621 and D 1626 for watertight bulkheads. 

Tunnels are to be hose tested on completion. 


NON-WATERTIGHT BULKHEADS 


Centre Line Bulkheads 

1801 ‘The thickness of bulkhead plating in ships 
exceeding 150 feet in length is to be °30 inch in holds and 
-26 inch in ‘tween decks. 


1802 Riveted connections of bulkheads to the decks 
and inner bottom are to be by single angles °36 inch in 
thickness, but the attachments to the inner bottom are to 
be double riveted for two frame spaces at the ends of the 
hatchways; welded connections are to be of equivalent 
strength. 

1803 The scantlings of stiffeners are to be determined 
from Table 39 and associated notes. 
spaced two frame spaces apart provided the frame spacing 
does not exceed 30 inches. 

1804 Hold stiffeners are to be attached to the inner 
bottom by double riveted lugs or welded at their lower 
ends. Stiffeners at the ends of hatchways, both in holds 
and ‘tween decks, are to have flanged brackets at top and 
bottom, or equivalent arrangements. Deck beams are to 
be connected to the stiffeners or plating of the bulkhead. 


Coal Bunker Bulkheads 

1805 The thickness of plating is to be as required 
by 1801, but the thickness of the lowest strake is to be 
-36 inch; this strake is to extend at least 24 inches above 
the stokehold platform. Boundary angles are to be *36 inch 
in thickness at the top and sides and 40 inch at the bottom. 


The stiffeners may be 


D 1627 -D 1805 


2\ 
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1806 ‘The scantlings of stiffeners of longitudinal bulk- 
heads which support the deck are to be as required by 1803. 

1807 ‘The scantlings of stiffeners of transverse bulk- 
heads and of longitudinal bulkheads not supporting the 
deck are to be as required by Table 39, note 4. 

1808 At sloping bunker casings the scantlings of 
stiffeners are to be suitably increased or the stiffeners 
are to be additionally supported by angle stays from the 
deck beams. 

For non-watertight bulkheads at after end of 
cross bunkers, see D 1601. 


Section 19 
DEEP TANKS AND PEAK TANKS 


Bulkheads 

1901 The scantlings of plating and stiffeners of 
boundary bulkheads: are to be determined from Tables 32 
and 40 respectively, and associated notes. The plating is 


— not to be less in thickness than °30 inch in ships exceeding 


ot 


307 


313 
32 

‘327 
+333 


NS 
pacing THK? Spacinc [kK - 
‘30 


29° 353 
30-36 
31 367 
32. | -373 
33.38 
34 6-387 
35 | -393 
36 +40 | 


a 


150 feet in length. Stiffeners are to have bracketed attach- 
ments as required by D 1614. 

1902 Boundary angles are to be “10 inch thicker than 
the Table thickness of the bulkhead plating to which they 
are attached. 

1903 .The maximum head to which the tank will be 
subjected is to be shown on the plans submitted for 
approval. . 


1904 For tanks which exceed 30 feet in length the 


| scantlings and arrangements will be specially considered. 


Decks _/Assumep To Apply To UNSHEATHEO DK AS FORMERLY. 
1905 “The thickness of plating of a deck forming the 
crown of a tank is to be ‘04 inch greater than that which 
would be required by Table 82 for plating at the same 
depth, corrected, if necessary, for spacing, but is to be not 
less than -32 inch with beams or longitudinals spaced 24 
inches apart and -40 inch where the spacing is 36 inches, 
with proportionate thickness for intermediate spacing; the 


plating is also to satisfy the requirements of D 11. 


1906 Beams are to be equivalent in strength to the 
stiffeners of boundary bulkheads, but are also to satisfy the 
requirements of D 14. 


1907 Beams in deep tanks are to be supported by 
quarter girders, the scantlings of which are to be determined 
from Table 41 and associated notes but are not to be less 
than would be required by D 15. 


D 1806 - D 1917 
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1908 Pillars supporting the deck girders are to satisfy 
the requirements of D 1516 to D 1524. 


Side Frames. Ste Also vresion(itl), Para D 201), pace 45. 


1909 The modulus of side frames in deep tanks is to 


be increased by 15 per cent _heyond the requirements of DG. Not IN Tonwel 
SIOE TANKS UP Ta ABouT 0° DEEP. 


Tunnels and Recesses 
1910 ‘he scantlings and arrangements of tunnels, 
horizontal and longitudinal steps, and recesses generally 


are to be equivalent to the requirements for boundary 
bulkheads. 


Washplates 

1911 Washplates are to be fitted at the centre line 
in peak tanks, and in deep tanks when the breadth of the 
tank exceeds 30 feet. Washplates should be as deep as 
practicable and sufficiently stiffened to ensure lateral 
rigidity. Where a complete centre line division is fitted in 
deep tanks the arrangements are to be as required by 
D 2015 and D 2016. 


Ventilators ; 

1912 Ventilators from deep tanks passing through 
a ‘tween deck are to be strong enough to withstand the 
pressure to which they may be subjected and they are to be 
made watertight. i 


Riveted Connections 


1918 Riveted connections are to be in accordance 
with the requirements of Table 52 H. 


Testing 

1914 Tanks are to be tested by a head of water equal 
to the maximum to which the tank may be subjected, but 
not less than 8 feet above the crown of the tanks where 
the depth D (as defined in D 205) exceeds 16 feet, reduced 
to 3 feet where D is 10 feet or less. 


General 

1915 When boundary bulkheads of tanks form part 
of the watertight subdivision of the ship the requirements 
of D 16 are also to be satisfied. 

1916 Tanks intended to carry oil fuel or liquid cargoes 
are to comply with the requirements of D 20 or D 21. 


Cross-references 
1917 or air and sounding pipes, see D 24. 
For pumping and piping arrangements, see Chapter E. 


STEEL 


Section 20 


DEEP TANKS AND DOUBLE BOTTOM TANKS 
CARRYING OIL FUEL FOR SHIP’S USE 


Flash Point 
2001 


struction of compartments for the carriage, for ship’s use, of 


The following requirements apply to the con- 


oil fuel the close test flash point of which, as determined 


SHIPS Chapter D 

2009 ‘The girders are to be supported by tripping 
brackets at the toes of the end brackets and elsewhere at 
every third stiffener or frame. Stiffeners or frames inter- 
mediate between these brackets are to be effectively 
connected to the girders. 


2010 For tanks which exceed 30 feet in length the 
scantlings and arrangements will be specially considered. 


Side Frames CD) were DEEP TANKS ARE FITTED FORWARD THE FRAMING IS To GE 
INCREASED IN ACCORDANCE WITH SEcTION 9 PARA 995, OR Section 20 


2011 ‘The scantlings of side frames are to be as paga Zl, WHICHEVER IS 


by astandard type of flash point apparatus, is above 150° F. 


2002 When the requirements of the Rules have been 
complied with a notation will be made in the Register Book, 
except for motorships, as follows: ‘ Fitted for oil fuel 
(date) K.P. above 150° F.” 


Boundary Bulkheads 


required by D6, the framing depth h being measured 
without reference to the horizontal side girders, but the 
modulus may be reduced by 10 per cent where one girder 
is fitted or by 20 per cent where there are two girders. 
Where a horizontal girder is not required the modulus of 
the framing is to be increased in accordance with D 1909. 


2003 The thickness of plating is io be determined 
from Table 32 and associated notes; the plating is not to Decks 
be less than -30 inch in thickness in ships exceeding 2012 ‘The scantlings of decks forming the crowns 


150 feet in length. 


2004 ‘The scantlings of stiffeners are to be determined 
Table 40 and associated notes. The ends of the 
stiffeners are to be attached by brackets in accordance with 
D 1614. The stiffeners are to be supported, if necessary, 
by horizontal girders as required by 2006 to 2009. 
2005 or tanks which exceed 30 feet in length the 
scantlings and arrangements will be specially considered. 


from 


Horizontal Girders 


2006 Bulkhead stiffeners and side frames are to be 
supported by horizontal girders, spaced not more than 
10 feet apart, having scantlings determined from Table 41 
and associated notes. 


2007 ‘The girders on bulkheads and ship’s sides are to 
form a continuous line of support. ‘They are to be connected 
at their ends by flanged brackets, having the same thickness 
as the web plate of the thicker girder and a length of arm, 
measured from the point of the bracket to the edge of the 
girder, equal to the width of the wider girder. If the 
bracket terminates on a bulkhead the length of the arms 
is to be equal to the width of the girder. 
brackets are to be double riveted or to have equivalent 
welded connections and the ends of the brackets are to be 
adequately supported. 


All girders and 


2008 Riveted connections of girder plates to the 
bulkheads or shell plating are to be double for about twice 
the width of the girder at each end and may be single 
elsewhere. 


of oil fuel tanks are to comply with the requirements for 
deep tanks given in D 1905 to D 1908. 

2018 Where a steel deck abuts on an oil bunker 
bulkhead the deck plating is to be attached to the bulkhead 
either by double angles, single riveted, by a T bar, or by an 
equivalent welded connection. If the deck acts as a girder 
supporting the bulkhead stiffeners the panel of deck plating 


THE GREATER. 


WHERE GIRDERS, FACTOR 


= |'2ox-30 oR -99. 


adjoining the bulkhead may require to be stiffened for - 


this purpose. 


Tunnels and Recesses 

2014 The scantlings and arrangements of tunnels, 
horizontal and longitudinal steps, and recesses generally, are 
to be equivalent to the requirements for boundary bulkheads. 


Centre Line Bulkheads 
2015 Deep tanks which extend from side to side of the 
ship are to have a centre line bulkhead and quarter girders. 


2016 Centre line bulkheads be intact 
perforated as desired. HH intact, the scantlings and 
arrangements are to be as required for boundary bulk- 
heads by 2003 to 2005. 

If perforated, the modulus of the stiffeners may be 
50 per cent of that required for boundary bulkheads by 
1) 19, using H measured to the crown of the tank. The 
stiffeners are to be bracketed at top and bottom. The area 
of perforations is to be not less than 5 per cent nor more 
than 10 per cent of the total area of the bulkhead. 

When brackets from horizontal girders on the boun- 
dary bulkheads abut on the centre line bulkhead a light 


D 2001- D 2016 


may or 


No 

NEED 
To 

EXCEED 
“40° 
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intercostal stringer is to be fitted at that level for the full 
length of the tank, or equivalent arrangements are to be 
provided. 


Ventilators 

2017 Ventilators from deep tanks, passing through a 
‘tween deck, are to be strong enough to withstand the 
pressure to which they may be subjected and they are to 
be made oiltight. 


Watertight Subdivision 
2018 When the bulkheads of oi] fuel bunkers form 


part of the watertight subdivision of the ship, they are also 
to comply with the requirements of D 16. 


Double Bottom Tanks 


2019 Holes are not to be cut in the centre girder 
except in the forward and after tanks, and elsewhere where 
tanks are narrow due to subdivision. The centre girder 
need not be caulked'or tested. 


2020 The inner bottom plating in cargo holds where 
there is no ceiling is to be not less in thickness than 
34 inch when the spacing of frames or longitudinals 
is. 24 inches and ‘40 inch when the spacing is. 30 inches, 
with proportionate thicknesses for intermediate spacing. 

Seams and end laps of inner bottom plating in the 
engine and boiler spaces, and in the holds where ceiling is 
not fitted over the whole inner bottom, are to be at least 
double riveted. 


Special Requirements for Refrigerated Ships 

2021 Where the hold above a double bottom tank 
carrying oil fuel is used for refrigerated cargo the tank 
side brackets and floor plates are to be attached to the 
margin plate by T’ bars, or by welding, and gussets 
are to be welded to the margin plate. The connections 
of hold pillars, including heel doubling plates, also of 
the floors and intercostal plates under the pillars to the 
inner bottom, are to be welded. The attachments of manhole 
covers are not to pass through the inner bottom plating. 


2022 For the requirements. for |protection of oiltight 
bulkheads, decks and inner bottom in way of refrigerated 
holds, see EK 341 and E 342. 


Protection and Drainage 

2023 Compartments carrying oil are to be separated 
by cofferdams from those carrying fresh water; oil fuel 
compartments are to be similarly separated from those 
carrying vegetable oil. Cofferdams are to be suitably 
ventilated. 
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2024 Sparring or lining is to be fitted on the bulk- 
heads in holds to prevent leakage of oil coming into 
contact with the cargo. Gutterways are to be arranged 
at the foot of these bulkheads to ensure that leakage 
shall have free drainage to the wells or limbers. Gutter- 


ways are also to be fitted in boiler sete a 
2025 Where a bulkhead including its boundary 
connections is wholly welded the requirements of 2024 may 
be dispensed with, except that a gutterway is to be fitted 


in the boiler room, omitreo IF A 


2026 Ceiling on the inner bottom, if fitted, is to be laid 

4 Battens 

are to be so laid as to permit the drainage of oil to the 
bilges or wells. 


on battens not less than } inch in thickness. 


2027 Drip trays or gutterways with suitable draining 
arrangements are to be provided for all tanks which do not 
form part of the hull structure, at pumps, valves and 
elsewhere where there is a possibility of leakage. Drip trays 
are also to be fitted under oiltight decks, except if these are 
completely welded, when the drip trays need only be fitted 
over the boilers. 


2028 If cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank which may be heated, 
the compartment side of the bulkhead or deck is to be 
insulated. 


Riveted Connections 


2029 Riveted connections are to be in accordance 
with the requirements of Table 52 H. 


Testing 


2030 All oil tanks are to be tested by a head of water 
equal to the maximum to which the tank may be subjected 
but not less than 8 feet above the crown of the tank where 
the depth D (as defined in D 205) exceeds 16 feet, reduced 
to 3 feet where D is 10 feet or less. The attachment of 
fittings to oiltight surfaces should be completed before 
the tanks are tested. 


Workmanship 


2031 ‘The workmanship throughout is to be of the 
highest character and is to be submitted to close inspection. 
(See D 34.) 


Cross-reference 


2032 For air and sounding pipes and the arrangements 
and requirements for the use of oil fuel, see Chapter EK. 
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BENG LEFT ON Twe OWNERS. 


2109 When a loading certificate is requested, before 
a cargo of oil is loaded the tank should be tested under 
pressure and examined for cleanness to ensure that it 's in 


DEEP TANKS AND PEAK TANKS CARRYING OIL 
AS CARGO 


Oil Fuel 


2101 Oil fuel having a flash point above 150° F. 
may be carried as cargo in deep tanks or peak tanks 
provided the scantlings and arrangements of the tanks are 
in accordance with the requirements of D 20 for oil fuel 
bunkers, except that the riveting may be as required for 
deep tanks by Table 52 H and a wash plate may be 
fitted in place of the complete centre line bulkhead ; if, 
however, the tanks are intended to be partially filled only, 
the requirements of D 20 are to be complied with in all 
respects. 


2102 When these requirements have been carried out 
a notation will be made in the Register Book as follows : 
“Carrying Oil F.P. above 150° F. in deep and (or) peak 
tanks”. 


Vegetable and Similar Oils 

2103 Vegetable oil, or similar oils, may be carried in 
deep or peak tanks constructed in accordance with the 
requirements of D 19 for ballast tanks, with the addition 


a proper condition to receive the oil cargo. 

In special circumstances the Committee will be pre- 
pared, with the consent of all interested parties, to consider 
alternative arrangements in respect of the testing of these 
tanks. 


Cross-reference 


2110 For protection of oiltight bulkheads and decks 
in way of refrigerated holds, sce H 341 and E 342. 


Section 22 
MACHINERY SPACES 


Engine Seatings 

2201 Built-up engine seatings are to be of ample 
scantlings and efficiently supported by brackets both longi- 
tudinally and transversely. The transverse brackets should 
be fitted over the floors and, as far as practicable, the 
longitudinal girders in the bottom are to be under those in 


of a centre line bulkhead as required by D 2015 and the seating. 


D 2016, provided that the ventilation, drainage and 2202 Ifenginesare bolted directly to the inner bottom 


the thickness of the plating under the engines is to be 
suitably increased. 


control generally are as required for oil fuel bunkers. 


2104 ‘l'anks are to be designed and constructed with 


a view to their being cleaned with reasonable facility. 2203 In ships having a single bottom in the engine 


space, the floors are to be increased in depth (see 1) 403) and 
the engines are to be seated on plating of substantial 
thickness. 


2105 Deep or peak tanks carrying vegetable or 
a similar oils are to be separated from those carrying oil fuel 
or fresh water by a cofferdam. 
2204 Additional full depth fore and aft girders are 
to be fitted under the engines and thrust block seatings. 
(See D 416, D 504 and D 505.) 


2106 When these requirements have been complied 
with a notation will be made in the Register Book as 
follows: “Carrying Vegetable Oil in deep and (or) peak 
tanks.” 2205 If engines are of relatively high power the 
strength of the structure and attachments of the seating are 
to be increased, special consideration being given to the 
power and type of engines and the relation of height of the 
engines to the width of the bedplate; particulars are to be 
submitted. 


2107 Vegetable oil may also be carried in tanks 
complying with the requirements of 2101 and if desired 
the notation may be as follows: “Carrying Oil F.P. above 
150° F. or vegetable oil in deep and (or) peak tanks.” 


2108 Where tanks are intended for other liquid 


cargoes of a special nature the scantlings and arrangements Boiler Bearers 


er 


will be considered in relation to the density and nature of 
the cargo and an appropriate notation will be made in the 
Register Book. 
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2206 Boiler bearers are to be of substantial con- 
struction and efficiently supported by brackets. (See 1) 407 
and D 507.) 
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Additional Strengthening in Machinery Space 

2207 Additional transverse strengthening is to be 
provided by means of web frames and strong beams, with 
suitable pillaring or other arrangements. 


Clearance between Bulkheads and Boiler 

2208 Bunker and hold bulkheads are to be kept well 
clear of boilers and uptakes, and sufficient space is to be 
allowed al! round boilers for proper access. 


2209 Decks, or the tops of recesses, are to be not less 
than 4 feet clear of the top of the boiler. Uptakes and flat 
surfaces of boilers are to be not less than 18 inches, and 
the cylindrical shells of boilers not less than 9 inches, from 
coal bunker and hold bulkheads. 


Protection of Decks under Donkey Boilers 

2210 Decks under donkey boilers are to be increased 
-10 inch in thickness and protected under coal-fired boilers 
by not less than 2 inches of firebrick or cement. These 
requirements are to extend to any part of the deck on to 
which fires from the donkey boiler may be drawn. 


Exposed Casings Protecting Machinery Openings 

2211 Engine and boiler openings on weather decks 
are to be protected by casings of adequate height having 
scantlings determined from Table 23 and associated notes. 
The tops of casings are to be suitably plated and stiffened. 


2212 ‘The deck openings should not be larger than 
necessary and suitable cross tie arrangements are to be 
provided. - 


22138 On the uppermost continuous deck ‘of ships in 
which the draught is the maximum permitted for the 
dimensions of the ship with the depth D measured to that 


deck, and on raised quarter decks, the doors in exposed | 


casings are to be of steel. All doors are to be strongly 


constructed and capable of being closed and secured from 
both sides. 

The sills of exposed doorways on the uppermost 
continuous deck, where the draught is as defined above, are 
to be 24 inches in height above the upper surface of the 
deck ; the sills of exposed doorways on raised quarter decks 
are to be 18 inches and those on other superstructure decks, 


including those extending for the full length of the ship, 15 
inches in height. 


Protected Casings 


2214 The plating is to be not less than -26 inch in 
cargo spaces and *20 inch in accommodation spaces in super- 
structures; stiffeners are to be 3 x 24 x ‘26 inch angles 
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spaced 30 inches apart. Where trunked casings form 
boundaries of coal bunkers they are to comply with the 


requirements of D 1805 to D 1808. 


Skylights and Gratings 

9215 Engine room skylights are to be substantially 
constructed and are to be securely connected to the coamings- 
Gratings over stokehold openings are to be protected by 
hinged plate covers, which are to be watertight if the level of 
the openings is less than 2 feet above the top of the hatch 
coamings required by D 2301. 


Cross-references 


2216 For scantlings of single bottoms in machinery 
space, see 1) 417. 

For scantlings of double bottoms in machinery space, 
see 1) 532 and D 533. 

For frames in boiler room, see D 614. 


Section 23 
HATCHWAYS AND DECK OPENINGS 


Height of Coamings 
2301 


the upper surface of decks is to be as follows :— 


The minimum height of steel coamings above 


On the weather portions of the uppermost continuous 
deck where the draught is the maximum permitted for the 
dimensions of the ship with the depth D measured to that 
deck ... 24 inches. 


On the weather portions of superstructure decks, 
including superstructures extending for the full length of 
the ship, for the forward -251, 24 inches, 
for the remainder and on raised quarter decks 18 inches. 

On decks inside superstructures where the openings in 
the end bulkheads have no means of closing ... 18 inches. 

On decks inside superstructures where the openings in 
the end bulkheads are closed by strong hinged wood doors, 


-wood shifting boards fitted in channels or portable plates 


secured by hook bolts 9 inches. 


2302 Hatchways on other decks and in positions not 
detailed in 2301 are to be suitably framed. 


Construction of Coamings 

2303 At hatchways exposed to the weather the thick- 
ness of the side and end coaming plates is to be *44 inch where 
the length L is 200 feet or greater and ‘36 inch where L does 
not exceed 100 feet, with intermediate values obtained by 
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interpolation. Coamings are to be stiffened on their upper 
edges by a substantial moulding. At hatchways below the 
uppermost continuous deck or within an intact superstructure 


the coamings are to be not less than °40 inch in thickness. 


2304 Angles connecting the coamings to the deck and 
the corner angles connecting the side and end coamings 
are to be of the same thickness as the coaming plates. 
Coaming angles are to extend } inch above the wood deck. 


2305 Side coamings of all hatchways are to extend at 
least to the lower edge of the beams, which are to be attached 
to the coamings as required by Table 52 H. 


2306 
inches or more in height are to be stiffened by a horizontal 
bulb angle, or equivalent, fitted near the upper edge of the 
coaming ; in ships 250 feet or more in length the bulb 
angles are to be not less than 7 inches in depth. Additional 
support is to be afforded by fitting brackets or stays from the 
bulb angle to the deck at intervals of not more than 10 feet. 


2307 The scantlings and arrangements of coamings 
more than 86 inches in height and of coamings acting as 
(See D 1404 and 


Hatchway side and end coamings which are 24 


girders will be specially considered. 
D 1509 to D 1513.) 


2308 Coamings are to be made watertight above the 
deck and coaming angles are to be suitably turned or the 
coamings welded. 


Hatchway Beams and Carriers 


2309 Scantlings of hatchway beams are to be deter- 
mined from Table 43 and associated notes. 


2310 Web plate beams are to be stiffened at their 
upper and lower edges by double angles or welded face 
plates, but when bulb plates are fitted this stiffening is 
required at the upper edge only. The upper angles or face 
plates are to extend to the extreme ends of the beams. 


2311 The ends of the web plates are to be flushed 
up on each side by doubling plates of the same thickness as 
the mounting angles and at least 7 inches wide. In welded 
hatchway beams, equivalent arrangements for stiffening the 
ends of the web plates are to be adopted. 


2312 At beams which carry the ends of wood hatch 
covers the web plate is to extend well above the top of the 
upper angles or face plate of the hatch beams. The bearing 
surface for hatch covers is to be not less than 23 inches. 


(See 2319.) 
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2313 Hatchway beams are to be supported at their 
ends by carriers, sockets or other suitable arrangements, 
having a minimum bearing surface of 3 inches. Carriers 
formed of angles are to be not less than -50 inch thick and 
one angle is to be extended down to the level of the deck, 
If the carriers are of a form which will not permit of 
extension to the deck level the coaming plate is to be 
increased in thickness by 124 per cent, or equivalent 
strengthening provided. 


2314 The bottoms of all carriers are to be of solid 
construction. 


2315 Sliding hatchway beams are to be provided with 
an efficient device for locking them in their normal positions 
and with means for preventing their lifting or slewing when 
being moved along the coamings. 


Hatch Covers 


2316 Hatch covers are to be fitted to the hatchways 
of all decks, except that at hatchways on decks as defined 
in 2302 the hatch covers may be dispensed with if desired 
by the Owners. 


2317 The finished thickness of wood hatch covers at 
hatchways on weather decks, and in ‘tween decks of normal 
height, is to be 23 inches for an unsupported span of 5 feet, 
and 3} inches for 6 feet 6 inches; the thicknesses for inter- 


mediate spans are to be in proportion. 

When the ‘tween deck height in cargo spaces exceeds 8 
feet 6 inches the thickness of the covers is to be increased at 
the rate of 5 per cent per foot excess in ‘tween deck height. 


2318 The ends of all wood hatch covers are to be 
protected by encircling galvanised steel bands, about 2} 
inches wide and } inch thick, efficiently secured. 


2319 Hatch rests are to be of the same thickness as 
the mounting angles given in Table 43 A & B and are to 
provide at least 2} inches bearing surface for the hatch 
covers; they are to be bevelled if required to suit the slope 
of the hatches. 


2320 If steel hatch covers are adopted particulars of 
the scantlings and securing arrangements are to be submitted. 


Tarpaulins and Securing Arrangements 


2321 Tarpaulins in good condition are to be provided 
for all hatchways requiring coamings 9 inches or more in 
height; not less than two tarpaulins are to be provided for 
all hatchways in exposed positions. 
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1806 ‘he scantlings of stiffeners of longitudinal bulk- 
heads which support the deck are to be as required by 1803. 


1807 The scantlings of stiffeners of transverse bulk- 
heads and of longitudinal bulkheads not supporting the 
deck are to be as required by Table 39, note 4. 


1808 At sloping bunker casings the scantlings of 
stiffeners are to be suitably increased or the stiffeners 
are to be additionally supported by angle stays from the 
deck beams. 

For non-watertight bulkheads at after end of 
cross bunkers, see D 1601. 


Section 19 
DEEP TANKS AND PEAK TANKS 


Bulkheads 

1901 The scantlings of plating and _ stiffeners of 
boundary bulkheads are to be. determined from Tables 32 
and 40 respectively, and associated notes. The plating is 
not to be less in thickness than 30 inch in ships exceeding 
150 feet in length. Stiffeners are to have bracketed attach- 
ments as required by D 1614. 

1902 Boundary angles are to be ‘10 inch thicker than 
the Table thickness of the bulkhead plating to which they 
are attached. 


1903 The maximum head to which the tank will be 
subjected is to be shown on the plans submitted for 
approval. 


1904 For tanks which exceed 30 feet in length the 


scantlings and arrangements will be specially considered. 


Decks 
1905 


/AssumeD To APPLY To UNSHEATHEO DK AS FormeRLY. 
The thickness of plating of a deck forming the 


' crown of a tank is to be 04 inch greater than that which 


would be required by Table 32 for plating at the same 
depth, corrected, if necessary, for spacing, but is to be not 
less than °32 inch with beams or longitudinals spaced 24 
inches apart and -40 inch where the spacing is 36 inches, 
with proportionate thickness for intermediate spacing.; the 
plating is also to satisfy the requirements of D 1 1. 


1906 Beams are to be equivalent in strength to the 
stiffeners of boundary bulkheads, but are also to satisfy the 
requirements of D 14. 


1907 Beams in deep tanks are to be supported by 
quarter girders, the scantlings of which are to be determined 
from Table 41 and associated notes but are not to be less 
than would be required by D 15. 


D 1806 - D 1917 
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1908 Pillars supporting the deck girders are to satisfy 
the requirements of D 1516 to D 1524. 


Side Frames. Ste Also pEeision (iN), Para D 201), PAGE 45, 


1909 The modulus of side frames in deep tanks is to 


be increased by 15 per cent beyond the requirements of 1) 6. Not IN Tunnel 
SIQE TANKS UP To ABouT IO" DEEP. 


Tunnels and Recesses 
1910 
horizontal and longitudinal steps, and recesses generally 


are to be equivalent to the requirements for boundary 
bulkheads. 


The scantlings and arrangements of tunnels, 


Washplates 

1911 Washplates are to be fitted at the centre line 
in peak tanks, and in deep tanks when the breadth of the 
tank exceeds 30 feet. Washplates should be as deep as 
practicable and sufficiently stiffened to ensure lateral 
rigidity. Where a complete centre line division is fitted in 
deep tanks the arrangements are to be as required by 
D 2015 and D 2016. 


Ventilators 

1912 Ventilators from deep tanks passing through 
a ‘tween deck are to be strong enough to withstand the 
pressure to which they may be subjected and they are to be 
made watertight. ‘ 


Riveted Connections 


1918 Riveted connections are to be in accordance 
with the requirements of Table 52 H. 


Testing 

1914 ‘Tanks are to be tested by a head of water equal 
to the maximum to which the tank may be subjected, but 
not less than 8 feet above the crown of the tanks where 
the depth D (as defined in D 205) exceeds 16 feet, reduced 
to 3 feet where D is 10 feet or less. 


General 

1915 When boundary bulkheads of tanks form part 
of the watertight subdivision of the ship the requirements 
of D 16 are also to be satisfied. 

1916 Tanks intended to carry oil fuel or liquid cargoes 
are to comply with the requirements of D 20 or D 21. 


Cross-references 
1917 For air and sounding pipes, see D 24. 
For pumping and piping arrangements, see Chapter E. 
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DEEP TANKS AND DOUBLE BOTTOM TANKS 
CARRYING OIL FUEL FOR SHIP’S USE 


Flash Point 

2001 ‘he following requirements apply to the con- 
struction of compartments for the carriage, for ship’s use, of 
oil fuel the close test flash point of which, as determined 
by astandard type of flash point apparatus, is above 150° F. 


2002 When the requirements of the Rules have been 
complied with a notation will be made in the Register Book, 
except for motorships, as follows: ‘“ Fitted for oil fuel 
(date) F.P. above 150° F.” 


Boundary Bulkheads 

2003 ‘The thickness of plating is to be determined 
from Table 32 and associated notes; the plating is not to 
be less than -30 inch in thickness in ships exceeding 
150 feet in length. 


2004 ‘The scantlings of stiffeners are to be determined 
Table 40 and associated notes. The ends of the 
stiffeners are to be attached by brackets in accordance with 
D 1614. The stiffeners are to be supported, if necessary, 
by horizontal girders as required by 2006 to 2009. 
2005 or tanks which exceed 30 feet in length the 
scantlings and arrangements will be specially considered. 


from 


Horizontal Girders 


2006 Bulkhead stiffeners and side frames are to be 
supported by horizontal girders, spaced not more than 
10 feet apart, having scantlings determined from Table 41 
and associated notes. 


2007 ‘The girders on bulkheads and ship’s sides are to 
form a continuous line of support. They are to be connected 
at their ends by flanged brackets, having the same thickness 
as the web plate of the thicker girder and a length of arm, 
measured from the point of the bracket to the edge of the 
girder, equal to the width of the wider girder. If the 
bracket terminates on a bulkhead the length of the arms 
is to be equal to the width of the girder. All girders and 
brackets are to be double riveted or to have equivalent 
welded connections and the ends of the brackets are to be 
adequately supported. 


2008 Liveted connections of girder plates to the 
bulkheads or shell plating are to be double for about twice 
the width of the girder at each end and may be single 
elsewhere. 
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2009 ‘The girders are to be supported by tripping 
brackets at the toes of the end brackets and elsewhere at 
every third stiffener or frame. 
mediate between these brackets are to be effectively 
connected to the girders. 


2010 For tanks which exceed 30 feet in length the 
scantlings and arrangements will be specially considered. 


Stiffeners or frames inter- 


Side Frames CD) were DEEP TANKS ARE FITTED FORWARD THE FRAMING IS To GE 


INCREASED IN ACCORDANCE WITH SECTION 9 
2011 ‘The scantlings of side frames are to be as 
required by D6, the framing depth h being measured 
without reference to the horizontal side girders, but the 
modulus may be reduced by 10 per cent where one girder 
is fitted or by 20 per cent where there are two girders. 
Where a horizontal girder is not required the modulus of 
the framing is to be increased in accordance with D 1909. 


Decks 


2012 
of oil fuel tanks are to comply with the requirements for 
deep tanks given in D 1905 to I 1908. 


The scantlings of decks forming the crowns 


2018 Where a steel deck abuts on an oil bunker 
bulkhead the deck plating is to be attached to the bulkhead 
either by double angles, single riveted, by a T bar, or by an 
equivalent welded connection. If the deck acts as a girder 
supporting the bulkhead stiffeners the panel of deck plating 


PARA 905, OR Section 20 
PARA ZQll, WHICHEVER IS 
THE GREATER. 

WHERE GIRDERS, FACTOR 

= [-20ox-30 oR -99. 


adjoining the bulkhead may require to be stiffened for ° 


this purpose. 


Tunnels and Recesses 

2014 The scantlings and arrangements of tunnels, 
horizontal and longitudinal steps, and recesses generally, are 
to be equivalent to the requirements for boundary bulkheads. 


Centre Line Bulkheads 

2015 Deep tanks which extend from side to side of the 
ship are to have a centre line bulkhead and quarter girders. 

2016 Centre line bulkheads be intact 
perforated as desired. If intact, the scantlings and 
arrangements are to be as required for boundary bulk- 
heads by 2003 to 2005. 

If perforated, the modulus of the stiffeners may be 
50 per cent of that required for boundary bulkheads by 
1) 19, using H measured to the crown of the tank. The 
stiffeners are to be bracketed at top and bottom. The area 
of perforations is to be not less than 5 per cent nor more 
than 10 per cent of the total area of the bulkhead. 

When brackets from horizontal girders on the boun- 
dary bulkheads abut on the centre line bulkhead a light 


D 2001- D 2016 


may or 
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intercostal stringer is to be fitted at that level for the full 
length of the tank, or equivalent arrangements are to be 
provided. 


Ventilators 

2017 Ventilators from deep tanks, passing through a 
‘tween deck, are to be strong enough to withstand the 
pressure to which they may be subjected and they are to 
be made oiltight. 


Watertight Subdivision 


2018 When the bulkheads of oil fuel bunkers form 
part of the watertight subdivision of the ship, they are also 
to comply with the requirements of 1D 16. 


Double Bottom Tanks 


2019 Holes are not to be cut in the centre girder 
except in the forward and after tanks, and elsewhere where 
tanks are narrow due to subdivision. 
need not be caulked or tested. 


The centre girder 


2020 The inner bottom plating in cargo holds where . 


there is no ceiling is to be not less in thickness than 
*84 inch when the spacing of frames or longitudinals 
is 24 inches and ‘40 inch when the spacing is 30 inches, 
with proportionate thicknesses for intermediate spacing. 

Seams and end laps of inner bottom plating in the 
engine and boiler spaces, and in the holds where ceiiing is 
not fitted over the whole inner bottom, are to be at least 
double riveted. 


. 


Special Requirements for Refrigerated Ships 

2021 Where the hold above a double bottom tank 
carrying oil fuel is used for refrigerated cargo the tank 
side brackets and floor plates are to be attached to the 
margin plate by T bars, or by welding, and gussets 
are to be welded to the margin plate. The connections 
of hold pillars, including heel doubling plates, also of 
the floors and intercostal plates under the pillars to the 
inner bottom, are to be welded. The attachments of manhole 
covers are not to pass through the inner bottom plating. 


2022 For the requirements for protection of -oiltight 
bulkheads, decks and inner bottom in way of ’ refrigerated 
holds, see EK 341 and E 342. 


Protection and Drainage 

2023 Compartments carrying oil are to be separated 
by cofferdams from those carrying fresh water; oil fuel 
compartments are to be similarly separated from those 
carrying vegetable oil. Cofferdams are to be suitably 
ventilated. 


D 2017 - D 2032 
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2024 Sparring or lining is to be fitted on the bulk- 
heads in holds to prevent leakage of oil coming into 
contact with the cargo. Gutterways are to be arranged 
at the foot of these bulkheads to ensure that leakage 
shall have free drainage to the wells or limbers. Gutter- 


ways are also to be fitted in boiler spnees. ey 
j WHERE BHO 


2025 Where a bulkhead including its boundary 
connections is wholly welded the requirements of 2024 may 
be dispensed with, except that a gutterway is to be fitted 


in the boiler room, omitreD IF A 


2026 Ceiling on the inner bottom, if fitted, is to be laid 
on battens not less than 4 inch in thickness. Battens 


are to be so laid as to permit the drainage of oil to the 
bilges or wells. 


2027 Drip trays or gutterways with suitable draining 
arrangements are to be provided for all tanks which do not 
form part of the hull structure, at pumps, valves and 
elsewhere where there is a possibility of leakage. Drip trays 
are also to be fitted under oiltight decks, except if these are 
completely welded, when the drip trays need only be fitted 
over the boilers. 


2028 If cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank which may be heated, 
the compartment side of the bulkhead or deck is to be 
insulated. 


Riveted Connections 


2029 Riveted connections are to be in accordance 
with the requirements of Table 52 H. 


Testing 


2030 All oil tanks are to be tested by a head of water 
equal to the maximum to which the tank may be subjected 
but not less than 8 feet above the crown of the tank where 
the depth D (as defined in D 205) exceeds 16 feet, reduced 
to 3 feet where D is 10 feet or less. The attachment of 
fittings to oiltight surfaces should be completed before 
the tanks are tested. 


Workmanship 


2031 The workmanship throughout is to be of the 
highest character and is to be submitted to close inspection. 
(See D 34.) 


Cross-reference 


2032 For air and sounding pipes and the arrangements 
and requirements for the use of oil fuel, see Chapter E. 
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Section 21 


DEEP TANKS AND PEAK TANKS CARRYING OIL 


AS CARGO 
Oil Fuel 


2101 Oil fuel having a flash point above 150° F. 
may be carried as cargo in deep tanks or peak tanks 
provided the scantlings and arrangements of the tanks are 
in accordance with the requirements of D 20 for oil fuel 
bunkers, except that the riveting may be as required for 
deep tanks by Table 52 H and a wash plate may be 
fitted in place of the complete centre line bulkhead ; if, 
however, the tanks are intended to be partially filled only, 
the requirements of D 20 are to be complied with in all 


respects. 


2102 When these requirements have been carried out 
a notation will be made in the Register Book as follows : 
“Carrying Oil F.P. above 150° F. in deep and (or) peak 
tanks”. 


Vegetable and Similar Oils 

2103 Vegetable oil, or similar oils, may be carried in 
deep or peak tanks constructed in accordance with the 
requirements of D 19 for ballast tanks, with the addition 
of a centre line bulkhead as required by D 2015 and 
D 2016, provided that the ventilation, 
control generally are as required for oil fuel bunkers. 


drainage and 


2104 


a view to their being cleaned with reasonable facility. 


Tanks are to be designed and constructed with 


2105 Deep or peak tanks carrying vegetable or 
similar oils are to be separated from those carrying oil fuel 
or fresh water by a cofferdam. 


2106 When these requirements have been complied 
with a notation will be made in the Register Book as 
follows: “Carrying Vegetable Oil in deep and (or) peak 
tanks.” 


2107 Vegetable oil may also be carried in tanks 
complying with the requirements of 2101 and if desired 
the notation may be as follows: ‘Carrying Oil F.P. above 
150° F. or vegetable oil in deep and (or) peak tanks.” 


2108 Where tanks are intended for other liquid 
cargoes of a special nature the scantlings and arrangements 
will be considered in relation to the density and nature of 
the cargo and an appropriate notation will be made in the 

en Register Book. 
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Loading Certificates 


2109 When a loading certificate is requested, before 
a cargo of oil is loaded the tank should be tested under 
pressure and examined for cleanness to ensure that it is in 
a proper condition to receive the oil cargo. 

In special circumstances the Committee will be pre- 
pared, with the consent of all interested parties, to consider 
alternative arrangements in respect of the testing of these 
tanks. 


Cross-reference 
2110 


in way of refrigerated holds, see E341 and E 342. 


For protection of oiltight bulkheads and decks 


Section 22 
MACHINERY SPACES 


Engine Seatings 

2201 Built-up engine seatings are to be of ample 
scantlings and efficiently supported by brackets both longi- 
tudinally and transversely. The transverse brackets should 
be fitted over the floors and, as far as practicable, the 
longitudinal girders in the bottom are to be under those in 
the seating. 


2202 Ifenginesare bolted directly to the inner bottom 
the thickness of the plating under the engines is to be 
suitably increased. 


2208 In ships having a single bottom in the engine 
space, the floors are to be increased in depth (see ) 403) and 
the engines are to be seated on plating of substantial 
thickness. 


2204 Additional full depth fore and aft girders are 
to be fitted under the engines and thrust block seatings. 
(See D 416, D 504 and D 505.) 


2205 If engines are of relatively high power the 
strength of the structure and attachments of the seating are 
to be increased, special consideration being given to the 
power and type of engines and the relation of height of the 
engines to the width of the bedplate; particulars are to be 
submitted. 


Boiler Bearers 

2206 Boiler bearers are to be of substantial con- 
struction and efficiently supported by brackets. (See D 407 
and D 507.) 
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Additional Strengthening in Machinery Space 

2207 Additional transverse strengthening is to be 
provided by means of web frames and strong beams, with 
suitable pillaring or other arrangements. 


Clearance between Bulkheads and Boiler 

2208 Bunker and hold bulkheads are to be kept well 
clear of boilers and uptakes, and sufficient space is to be 
allowed al! round boilers for proper access. 


2209 Decks, or the tops of recesses, are to be not less 
than 4 feet clear of the top of the boiler. Uptakes and flat 
surfaces of boilers are to be not less than 18 inches, and 
the cylindrical shells of boilers not less than 9 inches, from 
coal bunker and hold bulkheads. 


Protection of Decks under Donkey Boilers 
2210 Decks under donkey boilers are to be increased 
-10 inch in thickness and protected under coal-fired boilers 


by not less than 2 inches of firebrick or cement. These 


requirements are to extend to any part of the deck on to. 


which fires from the donkey boiler may be drawn. 


Exposed Casings Protecting Machinery Openings 

2211 Engine and boiler openings on weather decks 
are to be protected by casings of adequate height having 
scantlings determined from Table 23 and associated notes. 
The tops of casings are to he suitably plated and stiffened. 


2212 ‘The deck openings should not be larger than 
necessary and suitable cross “tie arrangements are to be 
provided. - 


2213 On the uppermost continuous deck of ships in 
which the draught is the maximum permitted for the 
dimensions of the ship with the depth D measured to that 


deck, and on raised quarter decks, the doors in exposed . 


casings are to be of steel. All doors are to be strongly 
constructed and capable of being closed and secured from 
both sides. 

The sills of exposed doorways on the uppermost 
continuous deck, where the draught is as defined above, are 
to be 24 inches in height above the upper surface of the 
deck ; the sills of exposed doorways on raised quarter decks 
are to be 18 inches and those on other superstructure decks, 
including those extending for the full length of the ship, 15 
inches in height. 


Protected Casings 


2214 The plating is to be not less than -26 inch in 
cargo spaces and *20 inch in accommodation spaces in super- 
structures ; stiffeners are to be 3 x 24 x -26 inch angles 
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spaced 30 inches apart. Where trunked casings form 
boundaries of coal bunkers they are to comply with the 
requirements of D 1805 to D 1808. 


Skylights and Gratings 


2215 Engine room skylights are to be substantially 
constructed and are to be securely connected to the coamings- 
Gratings over stokehold openings are to be protected by 
hinged plate covers, which are to be watertight if the level of 
the openings is less than 2 feet above the top of the hatch 
coamings required by D 2301. 


Cross-references 


2216 For scantlings of single bottoms in machinery 
space, see 1) 417. 

For scantlings of double bottoms in machinery space, 
see 1) 532 and D 533. 

For frames in boiler room, see D 614. 


Section 23 


HATCHWAYS AND DECK OPENINGS 
Height of Coamings 


2301 The minimum height of steel coamings above 
the upper surface of decks is to be as follows :— 


On the weather portions of the uppermost continuous 
deck where the draught is the maximum permitted for the 
dimensions of the ship with the depth D measured to that 
deck ... 24 inches. 


On the weather portions of superstructure decks, 
including superstructures extending for the full length of 
the ship, for the forward -251, 24 inches, 
for the remainder and on raised quarter decks 18 inches. 


On decks inside superstructures where the openings in 
the end bulkheads have no means of closing... 18 inches. 


On decks inside superstructures where the openings in 
the end bulkheads are closed by strong hinged wood doors, 
wood shifting boards fitted in channels or portable plates 


secured by hook bolts 9 inches. 


2302 Hatchways on other decks and in positions not 
detailed in 2301 are to be suitably framed. 


Construction of Coamings 

2303 At hatchways exposed to the weather the thick- 
ness of the side and end coaming plates is to be -44 inch where 
the length L is 200 feet or greater and “36 inch where L does 
not exceed 100 feet, with intermediate values obtained by 


yop 
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interpolation. Coamings are to be stiffened on their upper 


edges by a substantial moulding. At hatchways below the 
uppermost continuous deck or within an intact superstructure 


the coamings are to be not less than *40 inch in thickness. 


2304 Angles connecting the coamings to the deck and 
the corner angles connecting the side and end coamings 
are to be of the same thickness as the coaming plates. 
Coaming angles are to extend 4 inch above the wood deck. 


2305 Side coamings of all hatchways are to extend at 
least to the lower edge of the beams, which are to be attached 
to the coamings as required by Table 52 H. 


2306 
inches or more in height are to be stiffened by a horizontal 
bulb angle, or equivalent, fitted near the upper edge of the 
coaming; in ships 250 feet or more in length the bulb 
angles are to be not less than 7 inches in depth. Additional 
support is to be afforded by fitting brackets or stays from the 
bulb angle to the deck at intervals of not more than 10 feet. 


2307 The scantlings and arrangements of coamings 
more than 36 inches in height and of coamings acting as 
(See D 1404 and 


Hatchway side and end coamings which are 24 


girders will be specially considered. 
D 1509 to D 1513.) 


2308 Coamings are to be made watertight above the 
deck and coaming angles are to be suitably turned or the 
coamings welded. 


Hatchway Beams and Carriers 


2309 Scantlings of hatchway beams are to be deter- 
mined from Table 43 and associated notes. 


2310 Web plate beams are to be stiffened at their 
upper and lower edges by double angles or welded face 
plates, but when bulb plates are fitted this stiffening is 
required at the upper edge only. The upper angles or face 
plates are to extend to the extreme ends of the beams. 


2311 The ends of the web plates are to be flushed 
up on each side by doubling plates of the same thickness as 
the mounting angles and at least 7 inches wide. In welded 
hatchway beams, equivalent arrangements for stiffening the 
ends of the web plates are to be adopted. 


2312 At beams which carry the ends of wood hatch 
covers the web plate is to extend well above the top of the 
upper angles or face plate of the hatch beams. The bearing 
surface for hatch covers is to be not less than 23 inches. 
(See 2319.) 
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2313 Hatchway beams are to be supported at their 
ends by carriers, sockets or other suitable arrangements, 
having a minimum bearing surface of 3 inches. Carriers 
formed of angles are to be not less than *50 inch thick and 
one angle is to be extended down to the level of the deck, 
If the carriers are of a form which will not permit of 
extension to the deck level the coaming plate is to be 
increased in thickness by 124 per cent, or equivalent 
strengthening provided. 


2314 The bottoms of all carriers are to be of solid 
construction. 


2315 Sliding hatchway beams are to be provided with 
an efficient device for locking them in their normal positions 
and with means for preventing their lifting or slewing when 
being moved along the coamings. 


Hatch Covers 


2316 Hatch covers are to be fitted to the hatchways 
of all decks, except that at hatchways on decks as defined 
in 2302 the hatch covers may be dispensed with if desired 
by the Owners. 


2317 The finished thickness of wood hatch covers at 
hatchways on weather decks, and in ’tween decks of normal 
height, is to be 22 inches for an unsupported span of 5 feet, 
and 3} inches for 6 feet 6 inches; the thicknesses for inter- 
mediate spans are to be in proportion. 

When the "tween deck height in cargo spaces exceeds 8 
feet 6 inches the thickness of the covers is to be increased at 
the rate of 5 per cent per foot excess in ‘tween deck height. 


2318 The ends of all wood hatch covers are to be 
protected by encircling galvanised steel bands, about 2} 
inches wide and } inch thick, efficiently secured. 


2319 Hatch rests are to be of the same thickness as 
the mounting angles given in Table 43 A & B and are to 
provide at least 24 inches bearing surface for the hatch 
covers; they are to be bevelled if required to suit the slope 
of the hatches. 


2320 If steel hatch covers are adopted particulars of 
the scantlings and securing arrangements are to be submitted. 


Tarpaulins and Securing Arrangements 


2321 ‘Tarpaulins in good condition are to be provided 
for all hatchways requiring coamings 9 inches or more in 
height; not less than two tarpaulins are to be provided for 
all hatchways in exposed positions. 
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2322 ‘Tarpaulins are to be free from jute, thoroughly 
waterproofed and of ample strength. The minimum 
weight of the material before treatment is to be 19 ozs. per 
square yard if the material is to be tarred, 18 ozs. if to be 
chemically dressed or 16 ozs. if to be dressed with black oil. 

A certificate to the above effect is to be supplied by 
the makers of the tarpaulins. 


2323 Cleats are to be fitted at all hatchways requiring 
tarpaulins,’spaced not more than 2 feet from centre to centre, 
the end cleats being arranged not more than 6 inches from 
the hatchway corners. Cleats are to be of an approved 
pattern at least 24 inches wide, with edges so rounded as to 
minimise the cutting of the wedges. The thickness should 
be not less than inch for angle cleats and 4% inch for 
smithed cleats which should be stiffened by pressing out 
the centre to form a web extending to the bottom of the 
palm. Drop forgings should be of equivalent strength. 
Cleats should be so set as to fit the taper of the wedges. 


2324 Battens and wedges are to be efficient and in good 
condition. Wedges are to be of tough wood, generally not 
less than 8 inches in length and 2 inches in width. ‘They 
should be cut on a standard taper of one in six and should 
be not less than 4 inch in thickness at the point. 


2325 Where coarnings are required to be 24 inches in 
height, steel bars or other equivalent means are to be 
provided for efficiently and independently securing each 
section of hatchway covers after the tarpaulins are battened 
down. Where hatchway covers extend over intermediate 
supports, steel bars or their equivalent are to be fitted at 
each end of each section of covers. At all other hatchways 
in exposed positions on weather decks, ring bolts or other 
fittings for lashings are to be provided. 


Bunker, Access and Trimming Hatchways 

2326 ‘The construction and the closing and securing 
arrangements of bunker, access and trimming hatchways 
are to comply with the requirements of 2301 to 2325 so far 
as applicable. 


Flush Bunker Scuttles 
2327 Flush bunker scuttles may be fitted on super- 
structure decks, including raised quarter decks. 


2328 The scuttles are to be substantially constructed 
with screw or bayonet joints. If the scuttles are not 
hinged the covers are to be permanently attached by a chain. 
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Trunked Hatchways 
2329 When hatchways are trunked through one or 


-more ’tween decks, and hatchway beams and covers are 


dispensed with at the intermediate decks, the hatchway 
beams, coamings and covers immediately below the trunk 
are to be adequately strengthened ; plans are to be sub- 
mitted for approval. 


Companionways 

2330 Companions on exposed decks are to be of steel 
effectively secured to the deck. The height of the doorway 
sill is to be as required for hatchway coamings in the same 
position. 


2331 Within the forward -25L the doors are to be of 
steel and elsewhere may be of hard wood not less than 
2 inches in thickness. ‘The doors are to be capable of 
being operated and secured from both sides. 


Section 24 


VENTILATORS, AIR PIPES AND SOUNDING PIPES 


Ventilation, General 

2401 Ventilators are to be sufficient in number and 
size to provide adequate ventilation for all spaces. 

Where mechanical ventilation is adopted plans showing 
the construction of the weather deck fittings are to be sub- 
mitted for approval. ' 


Ventilator Coamings 

2402 The minimum height of ventilator coamings 
above the upper surface of decks exposed to the weather is 
to be as follows :— 

On the uppermost continuous deck where the draught 
is the maximum permitted for the dimensions of the ship 
with the depth D measured to that deck 36 inches. 

On superstructure decks, including superstructures 
extending for the full length of the ship, 
for the forward °25L 36 inches, 
for the remainder and on raised quarter decks... 30 inches. 

Ventilator coamings of a greater height than 36 inches 
are to be specially supported and secured. 


STEEL 


2403 ‘The scantlings of the coamings and their attach- 
ment, if riveted, to the deck plating are to be in accordance 
with the following Table :—- 


Internal Diameter of © , inate: 
Ventilator Coamings | Coaming Deck Angle | 4 See ama 
— Not Plate centre to centre 
Above | exceeding 
Inches Inches Inches Dia,-Inches 
= 8 “BO 3 Xd x"34 3 
a as 32 [3 x8 x36 3 
11 13 B34 33X35 X'38 a 
13 1b "86. -|:81x8}xr40 : | 
1D 17 88 | 81x81x-42 4 
17 40 | 81xB1x-44 z 


2404 When the deck is sheathed with wood the 
vertical flange of the coaming angles is to extend 4 inch 
above the wood sheathing. 

2405 The deck plating in way of ventilator coamings is 
to be efficiently stiffened between the beams or longitudinals. 


Covers 

2406 All ventilator coamings are to be provided with 
strong plugs and canvas covers, or equally efficient appliances, 
for closing the openings when the cowls are unshipped. 


Minor Ventilators 

2407 Mushroom and gooseneck ventilators are to be 
strongly constructed and efficiently secured to the deck 
plating. 


Air and Sounding Pipes 

2408 Air and sounding pipes are to be fitted in 
accordance with the requirements of Chapter E. 

2409 ‘The height of air pipes, from upper surface of 
deck to opening, on decks exposed to the weather is to be 
as follows:— 

On the uppermost continuous deck where the draught 
is the maximum permitted for the dimensions of the ship 
with the depth D measured to that deck 36 inches. 

On raised quarter decks 80 inches. 

On superstructure decks other than raised quarter 


decks but including those extending for the full length 
of the ship 18 inches. 
2410 Openings of air and sounding pipes are to 
be provided with satisfactory arrangements to prevent 
the free entry of water. 
2411 Striking plates of sufficient thickness, or their 
equivalent, are to be fitted under all sounding pipes. 


306T 


SHIPS 


Chapter D 


2412 In all cargo spaces or coal bunkers, air and 
sounding pipes are to be well protected and in coal 
bunkers the protection is to be of steel. 


Section 25 


BULWARKS, FREEING PORTS, SCUPPERS, 
SANITARY DISCHARGES AND SIDE SCUTTLES 


Bulwarks 

2501 Plate bulwarks are to be stiffened by a strong 
rail section and supported by stays from the deck, spaced 
not more than 6 feet apart. Where bulwarks are cut to 
form a gangway or other opening, stays of increased strength 
are to be fitted at the ends of the openings. 
way of mooring pipes is to he doubled or increased in thickness. 


The plating in 


2502 
the ends of superstructures are to be as required by D 1205. 


The arrangements for continuity of strength at 
Bulwarks should not be cut for gangway or other openings 
near the breaks of superstructures. 


2503 


to ensure their freedom from main structural stresses ; 


In welded ships, the bulwarks should be arranged 


welded connections between bulwark plating and the sheer- 
strake or deck stringer are to be avoided. 


2504 The bulwarks of ships carrying timber deck 
cargoes are to be not less than 39 inches in height and are to 
be additionally stiffened at the upper edge ; bulwark stays are 
to be attached to the deck in way of beams. 


Freeing Ports 


2505 
ample provision is to be made for rapidly freeing the decks 


Where weather decks are enclosed by bulwarks 


from large quantities of water hy means of freeing ports. 


2506 ‘The area of freeing port openings at upper- 
most continuous decks where the draught is the maximum 
permitted for the dimensions of the ship with the depth D 
measured to that deck, and at raised quarter decks, is to be 
as follows : 


Length of Area ov each Length of Area on each 
Well side Well side 
fs Ret Square feet | Feet Square feet 

15 8 55 12 
25 9 65 13 

BD 10 75 15 | 
45 11 | 85 17 

i] : Sgearaes a 
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On superstructures, other than raised quarter decks, 
but including those extending for the full length of the ship, 
the area of the openings is to be half the area given above. 


In ships having deficient sheer or where there is no 
free passage for water across the weather deck, the freeing 
port area is to be suitably increased or open rails are to be 
fitted. 


2507 The lower edges of freeing ports are to be 
as near to the deck as practicable and the openings are to 
be protected by rails spaced not more than 9 inches apart. 
If hinged doors are fitted over the openings their hinges 
are to have brass pins; fittings for keeping the doors 
closed are not to be provided. 


Scuppers 


2508 Scuppers sufficient in number and size to 
provide effective drainage are to be fitted in all decks. 


2509 When the weather deck stringer angle is cut in _ 


way of scuppers compensation is to be provided. 


2510 Scupper pipes which drain spaces below the 
freeboard deck are to be led to the bilges, or may be led 
overboard provided the spaces drained are above the load 
waterline and the scuppers are fitted with screw-down non- 
return valves capable of being operated from a position 
always accessible and above the freeboard deck. Means are 
to be provided for showing whether the valves are open or 
closed. 


2511 Scuppers draining spaces in intact superstruc- 
tures or in superstructures having the openings in the end 
buikheads closed by strong hinged steel doors may be led to 
the bilges or may be led overboard and fitted if considered 
necessary with screw-down non-return valves as required 
by 2510. 


2512 Scuppers draining spaces in short superstruc- 
tures having the openings in the end bulkheads closed by 
appliances as described in D 2301 are to be led overboard, 
with the exception of the scuppers above the machinery 
space which may be led to the bilges where the lower ends 
of the pipes are to be visible and readily accessible. 


2513 Scuppers which drain overboard from spaces 
referred to in 2511 and 2512 and which are not required to 
have storm valves with positive means of control are to be 
fitted with non-return valves of automatic type. 
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2514 Scuppers draining spaces in long superstruc- 
tures having the openings in the end buikheads closed by 
appliances as described in D 2301 are, within the range of the 
machinery space, to be led to the bilges where the lower 
ends of the pipes are to be visible and readily accessible. 

Where additional scuppers are required to ensure 
effective drainage of the spaces clear of the machinery space 
these scuppers are to be led to the hold bilges and fitted 
with screw-down valves at the freeboard deck, the valves 
being controlled from a position which is accessible at all 
times above the freeboard or superstructure deck. Means 
are to be provided for showing whether the valves are open 
or closed. 


2515 Plans showing the arrangement of scuppers 
for draining refrigerated cargo compartments are to be sub- 
mitted for consideration. 


Sanitary Discharges 


2516 Sanitary discharges from spaces below the free- 
board deck are to be provided with efficient and accessible 
means of preventing water from passing inboard. 

Each discharge is to have a screw-down automatic 
non-return valye operated from an accessible position 
above the freeboard deck. Means are to be provided 
for showing whether the valve is opened or closed. 


Alternatively, two automatic non-return valves, with- 
out positive means of closing, may be fitted provided the 
upper valve is in a position which is always accessible for 
examination. 


2517 Discharges from spaces within enclosed super- 
structures are each to be fitted with automatic non-return 
valves, but arrangements similar to those described in 2516 
may be required. 


Materials for Valves and Pipes 


2518 Castings enclosing non-return valves are to be 
of substantial construction. These castings, also the elbow 
pieces where no valves are required, are to be of approved 
material other than ordinary cast iron. The length of pipe 
attached to the valve or elbow piece is to be of galvanised 
steel of standard steam pipe quality. 


Protection of Pipes and Valves 


2519 In all cargo spaces or coal bunkers, scupper 
pipes, discharges and screw-down valves and their controls 
are to be well protected; in coal bunkers the protection 
is to be of steel. 
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Side Scuttles 


2520 Side scuttles and deadlights are to be of 
approved design and are to be made of approved material 
other than ordinary cast iron. 

Side scuttles to spaces below the freeboard deck or to 
spaces within enclosed superstructures are to be fitted with 
efficient inside deadlights permanently attached and capable 
of being closed watertight. 

In enclosed superstructures permanently allocated to 
passengers or crew portable deadlights may be provided 
if stowed adjacent to the scuttles, provided they are 
accessible at all times in service. 


Section 26 


RUDDERS 
Materials 


2601 Steel castings are to comply with the require- 
ments of P 9. 


2602 Forgings made of ingot steel are to comply with 
the requirements of P 10. 


2603 If forgings are made from scrap material, either 
iron or steel scrap may be used, but a mixture of iron and 
steel is not permitted. 


SEE AmPsomeEnt 


Diameter of Rudder Head and Mainpiece 


2604 The diameter of the rudder head is to be deter- 
mined from Table 44 and associated notes. 


2605 The mainpiece of rudders with cast or forged 
frames is to be of the same diameter at the top pintle as 
the rudder head and is to taper evenly to the heel, where 
the diameter is not to be less than 75 per cent of that of 
the head. 


2606 


that considerable bending stresses may occur in the main- 
piece and head these are to be suitably strengthened. 


Single Plate Rudders 

2607 The thickness of plates and scantlings of arms 
of single plate rudders are to be determined from Table 45 
and associated notes. 

2608 


the plate and are to be shrunk on to the mainpiece and 
keyed. 


If the supports of the rudder are so arranged 


Arms are to be arranged on alternate sides of 


In way of each arm the mainpiece is to be increased 
in diameter by 10 per cent; this increased diameter is to 
extend above and below the arm for a distance equal to the 
increase in diameter and beyond these points is to be 
gradually reduced to the normal diameter of the mainpiece 


over a distance of one-fifth of the, diameter. 
NoRMAL 


SHIPS 


Noneré \9°. 
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2609 The thickness of the key is to be 10 per cent 
of the normal diameter of the mainpiece at each arm, 
and the width is to be twice the thickness. 


Double Plate Rudders 


2610 The scantlings of cast or forged frames of 
double plate rudders will be determined in relation to their 
design. The thickness of the plates is to be derived from 
Table 46 and associated notes. 


2611 The scantlings of rudders with plate frames 
will depend upon the arrangements adopted. The thick- 
nesses of the outside plates and of the horizontal and 
vertical web plates are to be determined from Table 46 and 
associated notes. Special attention is to be given to the 
attachment of the pintles and rudder coupling to the body 
of the rudder. 


2612 The internal surfaces of double plate rudders 
are to be efficiently coated and means for draining the 
rudder are to be provided. 


Pintles 


2613 The scantlings of the pintles are to be deter- 
mined from Table 47 and associated notes. 


2614 The distance between the top pintle and the 
bearing of the rudder stock should be as short as possible ; 
where the ratio of the unsupported length to the diameter 
of stock is excessive the diameter of the stock may require 
to be increased or the length reduced by fitting an 
additional and accessible bearing. 


2615 Where liners to pintles are fitted they are 
to be shrunk on to the pintles or otherwise efficiently 
secured, 


Couplings 
2616 The scantlings of couplings are to be deter- 
mined from Table 48 and associated notes. 


2617 ‘The bolts are to be fitted and suitable arrange- 
ments are to be made to lock the nuts. 
Riveting 

2618 The diameters of rivets in rudder arms are 


given in Tables 45 and 46. 

The rivets are to be spaced 44 diameters apart and the 
holes are to be countersunk. Where the breadth of the 
arm exceeds 44 inches the riveting is to be reeled and if the 
breadth exceeds 7 inches two complete rows of rivets are to 
be fitted, but, except at the outer ends of the arms, the 
rivets are not to be directly opposite to each other. 
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General 
2619 Suitable arrangements are to be provided to 
prevent the rudder from lifting. 


2620 When the weight of the rudder is supported by 
a carrier bearing attached to the rudder head the structure 
in way is to be adequately strengthened for that purpose. 
The plating under all rudder head bearings or rudder 
carriers is to be increased in thickness or doubled. 


2621 In ships with a high astern speed the scantlings 
of rudder are to be specially considered. 


Cross-reference 
2622 For strengthening for navigation in ice, see 
D 1009. 


Section 27 


STEERING GEAR 
General 


2701 
dent means of steering. In ships exceeding 200 feet in 
length one of the gears is to be operated by power sufficient 
to put the rudder from hardover to hardover in 30 seconds 
while the ship is going ahead at full sea speed. All gears 
are to be fitted and tested under working conditions to the 
satisfaction of the Surveyors. 


2702 Particulars of the proposed alternative means of 
steering are to be submitted for approval. Hand gear of the 
right and left handed screw and nut type is not to be fitted 
in ships exceeding 300 feet in length. 


2703 No additional steering will be 
required where electric or electric-hydraulic steering gear 


All ships are to be provided with two indepen- 


means of 


is fitted having two independent motors or sets of pumps 
and motors with separate leads from the source of power. 
With steam-hydraulie steering gears similar arrangements 
will be accepted. 


2704 After hand steering wheel and gear in ocean 
going ships are to be adequately protected. 


2705 The steering gear is to be secured to the seating 
by fitted bolts and suitable buttressing arrangements are 
to be provided. 


Tillers and Quadrants 


2706 ‘The scantlings of tillers and quadrants are to 
be as given in Tables 49 and 50. ‘Tillers and quadrants. 
are to be shrunk on or bolted to the rudder head, in 
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addition to being secured by a key of suitable dimensions. 
The keyways are to have rounded ends. ‘The thickness of 
quadrant plates is to be 1 per cent of the radius given in 
the Table. The area of the arms at ends may be one- 
third of the area given in Table 49. Arms of loose 
quadrants not keyed to the rudder head may be of these 
reduced dimensions throughout their length, and the depth 
of the boss may be reduced by 10 per cent. 


Rod and Chain Gears 


2707 Steering rods and chains are to have the 
diameters required by Table 49 for the radius of quadrant 
given therein. Shackles, shackle pins, links and other 


connections are to be suitable for the size of chain. 


2708 All steering chains are to be subjected to the 
breaking and proof tests for short link chains given in 
Pali 
establishment recognised by the Committee and the certifi- 
cates are to be produced. 


These tests are to be carried out at a proving 


2709 The leads of the steering chains are to be as 
direct as possible and sharp bends are to be avoided. 
The diameters of leading block sheaves, measured at 
the centre of the chain, are to be not less than sixteen 
times the diameter of the steering chains; the pins of the 
sheaves are to have not less than twice the diameter of the 
chains. 


2710 A set of spares is to be provided consisting of 
one complete spring buffer and one extra spring, two tested 
chains each equal to the longest length in the gear, two 
Warwick screws, four shackles, four connecting links and 
four rod pins. 


In ocean going ships, the speed of which is 12 knots 
and above, one buffer spring, one Warwick screw and one 
length of chain may be dispensed with. 

In ships engaged on short sea routes which have 
either a main gear which is hand operated at sea or an 
auxiliary gear, independent of the rods and chains, which 
can be effectively operated at sea, the spare gear may be 
confined to sufficient shackles or split links to enable repair 
of the gear to be readily effected in the event of its break- 
down at sea. In all other ships engaged on short sea routes, 
the spare gear is to be as required for ships the speed of 
which is 12 knots and above. 


Springs 
2711 Springs, buffers or equivalent arrangements are 
to be fitted to all main steering gears. 


STEEL SHIPS 


Locking or Brake Gear 


2712 An efficient locking or brake arrangement is to 
be fitted to keep the rudder steady when a change of gear 
is required. 


Rudder Stops 


2713 Stops for the rudder are to be provided and 
strongly secured to the deck in way of the tiller or quadrant 
tiller. Stops on the steering engine are to be arranged 
at a smaller angle of helm than those for the rudder. 


Section 28 


MASTS AND RIGGING 


Masts and Derrick Posts 

2801 ‘The scantlings of stayed and unstayed masts 
and derrick posts equipped with derricks of normal outreach 
intended for a working load not exceeding 8 tons each are 
to be determined from Table 51 and associated notes. 
For stayed masts the Table does not provide for more than 
one derrick plumbing any one hatch or for two derricks 
working outboard; the load for use in the Table is the 
working load of the heaviest derrick on the mast. For 
unstayed masts or derrick posts, the Table provides for two 
derricks working simultaneously in one direction and the 
load to be used in the Table is the sum of the working loads 
of the two derricks. 


2802 When the working load of any derrick exceeds 
8 tons, or when the length of a derrick exceeds the length of 
the mast or derrick post by more than 20 per cent or where in 
stayed masts the arrangement of standing rigging differs 
from that given in 2804 the scantlings and arrangements 
will be specially considered, if desired. 


2803 Masts and derrick posts are to be increased 
in thickness, or doubled, at the heel, deck and hounds and in 
way of the derrick fittings; they are to be efficiently supported 
below the heel. 


Standing Rigging 

2804 Two shrouds, of standing rigging quality as 
defined in P 1803 are to be fitted on each side of stayed masts. 
The shrouds are to be attached at a distance forward and aft 
of the mast equal to one quarter of the beam of the ship or 
one-quarter of the length of the mast, whichever is the greater. 
The circumference of each shroud is to be 24 inches where 
there are no derricks, 4 inches where four-ton derricks are 
fitted, and 5 inches where eight-ton derricks are fitted. 
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Alternative arrangements of standing rigging will be con- 
sidered in conjunction with the scantlings of the masts. 
Topmasts are to be efficiently stayed. 


2805 Particular attention is to be paid to the strength 
and workmanship of all parts of the rigging and its connec- 
tions. Smithwork is to be of best quality wrought iron or 
mild steel. The hull structure is to be effectively strength- 
ened in way of chain plates or similar fittings. Standing 


rigging is to be properly set up. 


Masts with Outriggers 


2806 Where outriggers at mast heads are of unusual 
spread the scantlings of masts and rigging will be specially 
considered, 


Cross-references 
2807 For riveting, sce Table 52 H. 
For lightning conductors, see M 19. 


Section 29 
CEILING AND CARGO BATTENS 

Ceiling 
2901 
on the floors to the upper part of the bilges. 


In single bottom ships close ceiling is to be laid 
Limber boards 
are to be arranged to provide easy access to the bilges. 


2902 
laid over the bilges and under hatchways; the ceiling over 
the bilges is to be arranged with hatches which are readily 


In ships having double bottoms ceiling is to be 


removable. Ceiling under hatchways may be omitted 
provided the thickness of the inner bottom plating in way 


is increased by °08 inch. 


2903 The spaces between the frames at the top of the 
bilge ceiling are to be closed hy wood chocks and cement or 
other suitable means. 


2904 Ceiling is to be laid either directly on the inner 
bottom plating embedded in a substantial composition such 
as Stockholm tar and cement, or on battens providing a 
clear space of at least 4 inch for drainage. (See 2907.) 

2905 ‘The thickness of wood ceiling is to be not less 
than 2}, inches in ships exceeding 200 feet in length nor than 
2 inches in smaller ships. 

2906 Where the covers or fittings of the manholes of 
the inner bottom in cargo holds project above the plating 
they are to be protected by a steel coaming around each 
manhole, fitted with a hatch of wood or steel. 
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2907 ‘The requirements for ceiling over double bottom 
tanks where oil fuel is carried are given in D 2026. 


Cross-references 

2908 For ceiling in ships which are to be regularly 
discharged by grabs, see D 525. 

For arrangements in way of refrigerated holds, see 
N 302 to N 304. 


Cargo Battens 

2909 ; Cargo battens are to be fitted in the holds from 
above the upper part of the bilge to the under side of beam 
knees, and in all cargo spaces in ’tween decks and super- 
structures up to the under side of beam knees. 


2910 Wood cargo battens are to be 2 inches in 
thickness in ships exceeding 200 feet in length and 1} inches 
in smaller ships ; the clear space between the adjacent rows 
is not to exceed 9 inches. 


2911 Battens may be dispensed with at the request 
of the Owners, when the classification certificate will be 
endorsed: “Cargo battens not fitted”; this notation will 
also appear in the Register Book. 


PROTECTION OF STEELWORK 

Cementing fe 

3001 In single bottom ships the shell plating and 
framing to the upper part of the bilges are to be effectively 
covered with Portland or other approved cement, mixed 
with sand to form a suitable composition. 
cement are to be of proper thickness. 
are to be maintained throughout. 


3002 In double bottoms under the boiler room the 
frames and shell plating are to be efficiently cemented unless 
the tanks are used solely for oil fuel; elsewhere inside the 
double bottom the cement may be dispensed with. The 
bilges are to be cemented or coated with a suitable composi- 
tion; if cement is used it should not extend above the upper 
edge of the inboard flange of the margin angle, 


Free edges of 
Clear watercourses 


3003 When it is desired to apply asphalt or a similar 
composition its use is to be sanctioned by the Owners and 
approved by the Committee. 

Painting 

8004 All steelwork not protected as required by 3001 
to 3003 is to receive at least two coats of paint of suitable 
composition except inside tanks intended for oil ; tanks not 
intended for oil may be coated with cement wash. 
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General 

38005 Care is to be taken that all surfaces are 
thoroughly cleaned and in a suitable condition to receive 
the coating to be applied. 

All practicable steps should be taken to ensure that 
the mill scale has been removed or weathered off before 
painting and with this in view the coating of external 
steelwork should be delayed as-long as possible. 


3006 Experience has shown that it is highly desirable 
to dry-dock ships reasonably soon after launching in order 
to clean and recoat the bottom. 


Section 31 
WELDED CONSTRUCTION 


3101 Where electric are welding is to be used ex- 
tensively for the main structure the sequences of assembly 
and welding are to be submitted for approval. 

The requirements for electrodes used are given in 
Beads 

Welded connections are to comply with the require- 
ments of D 33. 


3102 Special attention is to be paid to structural 


continuity. Abrupt changes of shape or section are to be 
avoided ; corners of all openings should be well rounded. 


3103 


require to be increased to take account of the greater area 


The thickness of plating may in certain cases 


of panels resulting from the omission of faying flanges in 
the supporting structure. 


3104 The structural arrangements are to be such as 
will ensure easy access for welding operations, and that 
downhand welding can be employed where practicable. 


3105 
be avoided where possible. Where stiffening members cross 
butts or seams of plating the webs of the stiffening 
members should be scalloped. The webs of stiffening 
members and bilge keels should also be scalloped at their 
butts. 


The intersection of welded connections should 


8106 The type and disposition of connections and 
their sequences of welding are to be so arranged that 
stresses resulting from welding operations are reduced to 
the minimum. 


3107 Where the structure embodies both welding 
and riveting, welded joints are in general to be completed 
before riveting in their vicinity. Individual connections 
which are proposed to be part welded and part riveted shall 


not be adopted unless specifically approved. 


STEEL SHIPS 


3108 Alternative proposals or methods of welding 
considered by the Committee to be equivalent to those set 
forth in the Rules will be accepted. 


Section 32 


RIVETED CONNECTIONS 


General 


8201 The requirements for riveted connections and 
the diameter and spacing of rivets in the various parts of 
the structure are given in Table 52. The diameter of the 
rivets is to be regulated, in general, by the greater thickness 
of the parts to be connected, but where the difference is con- 
siderable special consideration will be given. (See also notes 
to Table 52.) Where frame spacing wider than that given 
in the Tables is adopted the diameter and the number of 
rows of rivets are to be regulated by the thickness of the 
plating required at the Table frame spacing. 


8202 The breadths of the flanges of connecting angles 
or other sections are to be generally not less than four times 
the diameter of the rivet for rivets up to 7 inch in diameter 
and three and one-half times for rivets of 1 inch diameter or 
over. 


3203 Chain riveting is to be adopted for the butts 
and seams of plating. In the connections to bar keels, 
stems and sternframes and in double riveted stringer angles, 
boundary angles and frame connections the rivets are to be 


reeled. 


Form of Rivets 


8204 Rivets are to be suitably formed to fill the rivet 
holes completely. Where the holes have been punched the 
The heads of 
pan headed rivets are to have a depth of -7 and a diameter 
at the bottom of the head of 1°6 times the diameter of the 
rivet. Where countersunk headed rivets are used the heads 


rivets are to be increased under their heads. 


are to be suitable for the countersinking of the material. 


Countersinking 


8205 Rivet holes are to be countersunk on the caulk- 
ing side of plating, and in boundary connections, of shell, 
weather decks, inner bottom, double bottom tank ends, 
crowns and bulkheads of peak tanks, deep tanks and oil fuel 
bunkers. The holes in the margin plate to take gusset plate 
rivets are also to be countersunk. 


or 


~I 
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3206 The countersinking of the holes is to extend 
through at least nine-tenths of the thickness of the plates or 
angles where the thickness does not exceed *50 inch and 
through at least eight-tenths where the thickness is above 
50 inch. 


3207 ‘The angle of countersink for material not exceed- 
ing *50 inch in thickness is to be about 60 degrees; for 
plating exceeding this thickness the angle is to be about 
45 degrees. 


Cross-reference 
3208 For workmanship, see D 34. 


Section 33 


WELDED CONNECTIONS 
Butt Welds 


3301 Butt welds should be adopted in preference 
to overlaps in shell and strength deck plating and other 
important structural connections. In general the edges to 
be joined by manual welding are to be bevélled on one 
side of the plating or on both sides to provide an 
included angle of about 60 degrees. Where the plates are 
bevelled on one side only a sealing weld is to be applied to 
the reverse side of the butt. 

Where it is desired to adopt other forms of edge 
preparation full details are to be submitted. 


Fillet Welds 


3302 The dimensions of fillet welds for various 
structural connections are to be as required by Table 52. 


Tee Connections 

3303 The leg length of the fillets is to be governed 
by the thickness of the abutting plate or web. Where 
the difference between the thicknesses of the parts to be 
joined is considerable, the size of the fillet will be specially 
considered. 


Intermittent Fillets 

3304 The length of intermittent welds is to be 
measured over the correctly proportioned fillet, clear of 
end craters. 


8305 As an alternative to intermittent welding the 
scalloped arrangement shown in Table 52 G may be used 
where permitted by Table 52 H. 

3306 As a further alternative to staggered inter- 
mittent welding, double continuous fillets of the size 
required for Type 3, Table 52G may be substituted. 
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Where chain welding is required, the size of the continuous 
fillets is to be as required for Type 2. 

330% Intermittent fillets are to be doubled at, and 
carried round the end of brackets, of hold frames, longi- 
tudinals, beams, bulkhead and floor stiffeners, and of floors 
to shell, inner bottom and centre girder. 


Overlaps 

3308 Where overlapped joints of plating-are adopted, 
the breadth’ of the overlap is to be four times the thickness 
of the thinner of the plates so joined, but need not 
exceed 2 inches. Particulars of the welding are to be 
submitted. 


Additional Attachment 

3309 Welded connections may be required to be 
increased to meet particular loca! stresses, and also where 
the spacing or span of stiffening members is increased 
above Rule. ; 


Cross-reference 
3810 For workmanship, see D 34. 


Section 34 
WORKMANSHIP 

General 

3401 Workmanship is to be well executed and sub- 
mitted to close inspection throughout the preparation and 
building of the ship. The various parts of the structure 
are to be faired and properly closed. 

3402 Punches, dies and shears are to be maintained 
in good condition and the clearance between the punch and 
the die is to be kept as small as possible. 


Plating 

8408 The preparation of plate edges is to be accurate 
and uniform. Shearing is to be carried out from the 
faying surface wherever practicable. Any burr on plates 
or sections preventing the closing of work is to be removed. 


3404 All caulking edges are to be planed, flame cut, 
chipped fair, or otherwise suitably prepared. | 


Liners and Joggling 

3405 Where plates or sections are joggled care is to 
be taken that the joggle is of the correct depth and rivet 
holes are to be clear of the joggle. 

3406 Liners, if fitted, are to be in one piece of the 
proper thickness and of breadth not less than the flange 


of the faying section. Holes in liners are to be of the same 
diameter as those in the plate and section. 
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Riveting 
3407 Rivet holes may be drilled or punched and are 


+o be countersunk where required by D 3205 to D 8207. 


Punching is to be carried out from the faying surface 
wherever practicable. : 


3408 Any burr caused by drilling or punching is to 
be removed before the work is closed for riveting. 


3409 Unfair rivet holes are to be remedied by 
reamering and rivets of an appropriate diameter are to be 
used. Where necessary the holes are to be recountersunk 
and the faying surfaces cleaned. 


3410 Rivet holes in the frames at the turn of the 
bilges and at bossing are not to be drilled or punched to 
their full diameter before the frames have been shaped. 


3411 Service bolts of requisite size and number are 
to be used to hold the parts in position and in close contact. 


3412 The heads of the rivets are to be properly laid up 
and the work performed so that the holes are completely 
filled. Points of rivets are to be kept full but are not to be 
spread over the plating. In holes which are not countersunk 
the rivets are to be finished with specially full or snappoints. 


3413 Rivets in all parts are to be spaced to ensure 
the efficient closing of work. Particular care is to be taken 
with three-ply riveting. ; 


Caulking 


3414 Caulking is to be thoroughly executed. Stop- 
waters of suitable material may be fitted where necessary ; 
otherwise the use of soft packing is to be kept to a minimum. 
Thick packing is not to be used. 


Oil-tight Riveted Work 


3415 The requirements of 3401 to 3414 are to be 
complied with. 


8416 Faying surfaces are, in general, to be fitted steel 
to steel; but where packing is necessary the material used 
is to be as thin as possible and not soluble in oil. 


3417 Where there may be difficulty in securing fair- 
ness rivet holes are to be drilled in position or punched small 
and reamered. 


3418 Where boundary angles are double both flanges 
of each bar are to be caulked and countersunk headed rivets 
are to be used. 


3419 Where fitted on caulking surfaces angle or T’ bar 
connections are to be caulked. 


(S2) 
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3420 Attachments of fittings are to be made as far as 
possible without piercing the plating ; where through fasten- 
ings are necessary they are to be tapped and efficiently 
secured to the plating. 


Welding 

3421 Welding operators are to be proficient in the 
type of work on which they are engaged. Trained super- 
visors are to be provided to ensure effective control at all 
stages during assembly and welding. The welding plant and 
appliances are to be suitable for the purpose intended and 


are to be maintained in an efficient condition. 


8422 Procedures for the welding of al] joints are to 
be established for the types of electrode, edge preparation 
and welding position proposed to be adopted. For this 
purpose, the Surveyors may require sample tests to be pre- 
pared under similar conditions to those which will obtain 
during construction. 

The diameter of electrode, current, voltage, rate of 
deposit and number of runs are to conform, as far as 
practicable, to those established in accordance with the 
preceding paragraph. Provision is to be made for checking 
the current in the vicinity of the are. 


3423- The preparation of plate edges is to be accurate 
and uniform. 

All joints are to be properly aligned and closed or 
adjusted before welding. ; 

Where excessive gaps exist between surfaces or edges 
to be joined, the corrective measures adopted are to be to 
the satisfaction of the Surveyors. 

Excessive force is not to be used in fairing and closing 
the work, and rigid restraint during welding operations is 


to be avoided. oe 


3424 The surfaces of all parts to be welded are to be 
clean, dry and free from rust, scale and grease. 


3425 All welds are to be sound, uniform and sub- 
stantially free from slag inclusions and porosity. 
to be taken to ensure thorough penetration and fusion ; 
undercutting is to be avoided. 

The surfaces and boundaries of each run of deposit are 
Defective 


Care is 


to be thoroughly cleaned and freed from slag. 
sections of welds are to be cut out and rewelded. 


3426 Before a sealing run is applied to a butt weld, 
the clean metal of the origina! root run is to be exposed. 

3427 Adequate protection is to be provided where 
work is required to be carried out in exposed positions 
during wet, windy or severely cold weather. 
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Section 35 


Id APPROVING EQuIPMENT THE ENDORSEMENT IS To 


EQUIPMENT BE mMapE AS FolioWs’- |r (5 suBMITTED THE BULOERS 


General 


3501 
figure 1 for equipment are contained in B 201 and B 202. 


The regulations governing the assignment of the 


3502 To entitle a ship to the figure 1 the equipment 
is to be in accordance with the following requirements and 
Table 53. 
service an equipment less than the Table requirements may 
be approved by the Committee if considered suitable for 
the particular service on which the ship is to be engaged. 


For ships engaged on a special or restricted 


BE INFoRMEO THAT THE EQUIPMENT AS SHOWN ON THE 
Plan WiLL BE AcEPTED FoR THE FicuRE 1" 


Equipment Numeral fom vessels wim slopma SIvES AN EQUN- B can Se 
3503 ‘The equipment of anchors, chain cables, wires Alowe.(J. Bains 663) 


and ropes given in Table 53 is based on a numeral 
L (B + D), where L, B and D are as defined in D 201 to 
D 208; D is to be measured to the uppermost continuous 
deck. 

3504 An addition to this numeral for superstructures 
and erections above the uppermost continuous deck is to 
be made as follows :-— 


For a raised quarter deck the product of the length 
and height in feet. 

For a poop, bridge, forecastle, or other similar super- 
structure, 75 per cent of the product of the length and 
height in feet. 

For deckhouses and other erections which exceed 
either in length or breadth one-half the breadth of the 
ship, 50 per cent of the product of the length and height 


in feet. DECKHoOSE 


HALVEWAN Aloda TH 


Fquv. B ts 
BASEO on 
AREA 


WHERE SuPERSTRUCTORES 
OR DEcCKHoUSES HAVE 
Roun OED ENDS THE 
LENGTHS ARE MEASJREO 
AT—-THE SIDES. — 
FoRECASTLE AND PoP, AN 


LenctdS ARE MEASURED 


3505 ‘The equipment numeral for large passenger To FP. awo AP. 
ships having several tiers of erections will be specially ResPeetwelt ANO ANY 


considered. 


EXTENSIONS BEYoONO THESE 


Ponts ARE Not INCLUODEQ. 


Anchors 

3506 ‘The weight of bower anchor given in Table 53 
is that of the first bower. Provided the collective weight 
of the bower anchors is not less than that given in the 
Table the anchors may be of equal weight, or alternatively, 
the second bower may be 7} per cent and the third 15 per 
cent lighter than the Table weight of the first bower. 


3507 Anchors are to be of approved design. The 
heads of stockless anchors are not to be less than 60 per 
cent of the total weight of the anchor. Where anchors 
with stocks are provided the weight of the stock is to be 25 
per cent of the total weight of the anchor including 
shackle, ete. but excluding stock. 
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Chain Cables 


3508 The form and proportions of the links and 
shackles are to be in accordance with recognised practice. 


3509 The minimum weights of chain cable given 
in Table 53 include two end shackles for each cable 
(ie., four end shackles for each outfit of two cables) 
and two end shackles to each stream chain. 


3510. The diameters given in the Table apply to chain 
cables of wrought iron. Steel cables of a higher tensile 
strength made by an approved process, and which comply 
with the proof and breaking tests required for cables of 
special steel by the Table in P 17, may be of a diameter 
reduced below the requirements of Table 53 as follows :-— 


r | 
REDUCTION 


TABLE SIZE 
Inches Inch 
bans | SE Bas pe 
16 6 T6 
3 2 
1 7 ls Té 
4 10 3 
ly O toy ly 6 1é 
11 91 4 
1 ts 2y 6 Té 
Cas Nis 5 
“76. “16 16 
310 22 
2y a. x 375 Té 
2 3 28 7 
3) ao 34 6 16 


Testing of Equipment 

3511 All anchors and chain cables are to be tested 
at establishments and on -machines recognised by the 
Committee or controlled by a Government, municipal or 
similar responsible body, and in accordance with the require- 
ments of P15, P 16 and P 17. 


Test certificates showing particulars of weights of 
anchors, or size and weight of cable and of the test loads 
applied are to be furnished. These certificates are to be 
examined by the Surveyors when the anchors and cables 
are placed on board the ship. 


3512 The notation “ Lloyd’sA&CP” will be entered 
in the Register Book when the anchors and chain cables 
have been tested at licensed proving establishments in 
Great Britain or have been tested under the supervision of 
the Society’s Surveyors at other proving establishments on 
machines recognised by the Committee. ‘ 


3513 When the anchors and chain cables have been 
tested on a machine controlled by a Government, 
municipal, or similar responsible body in accordance with 
the Rule requirements, although not under the super- 
vision of the Society’s Surveyors, and test certificates signed 


D 3508 - D 3523 
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by a competent authority are produced for the Surveyor’s 
examination and verified, the equipment will be accepted, 


- but the notation “Lloyd’s A&CP” will not be made in the 
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Register Book. 


3514 Anchors and chain cables supplied to ships 
registered in the United Kingdom are required by statute 
to be tested at a licensed proving establishment in 
Great Britain. 


3515 Steel wire ropes are to be tested as required 
by P 18. 


Arrangements for Working and Stowing Anchors and 
Cables 


8516 A windlass of sufficient power and suitable for 
the size of chain cable is to be fitted and efficiently bedded 
and secured to the deck. The thickness of the deck in way 
of the windlass is to be increased and adequate stiffening 
is to be provided, to the Surveyor’s satisfaction. 


8517 An easy lead of the cables from the windlass to 
the anchors and chain locker is to be arranged. 


3518 Hawse pipes are to be of ample thickness and of 
a suitable size and form to house the anchors efficiently. 
Substantial chafing lips are to be provided at the shell and 
deck. The shell plating and framing in way of the hawse 
pipes are to be reinforced as necessary. 


3519 The chain locker is to be of a capacity and depth 
adequate to provide an easy direct lead for the cable into 
the chain pipes, when the cable is fully stowed. Chain 
or spurling pipes are to be of suitable size and provided 
with chafing lips. The locker is to be centrally divided 
between the port and starboard cables and provision is to 
be made for securing the inboard ends of the cables to the 
structure. 


3520 Satisfactory arrangements are to be made for the 
stowage and working of the stream anchor, 


Boats and Davits 

3521 All ships are to be provided with boats sufficient 
in number and size for the intended service. The boats are 
to be maintained in good condition. 


3522 Davitsare to be of adeguate strength and stiffness 
and designed for controlled and rapid lowering of the boats. 

The structure in way of the davits is to be strengthened 
to support the additional loads. 


Cross-reference 
3523 For the equipment of tugs, see D 3612. 


| “@) No INCRE 


STEEL 


Section 36 
TUGS 
General 
3601 


be as required by the preceding Sections of this Chapter 


The scantlings and arrangements of tugs are to 


except where otherwise specified in this Section. 


Class 

3602 Tugs built in accordance with the requirements 
of this Section will be classed 100A with the class nota- 
tion “ For Towing Services.” 

3603 Where tugs are intended for service in sheltered 
waters only, the class will be A “ For Towing Services” 
with a class notation indicating the limits of the service. 
Suitable modifications in the scantlings and equipment may 
be approved by the Committee. 


Floors 

3604 Fioors in tugs having single bottoms may be 
flanged 34 inches on the upper edge instead of having 
reversed frames, except in the engine room and under the 
boiler bearers where double reversed frames are to be fitted 
as required by D 407. 


SHIPS Chapter D 


Casings extending to the bottom of the beams are to 
be connected to the beams; the deck connection may be 
made by a single riveted angle or equivalent. If the 
casings do not extend to the bottom of the beams the 
casing connection to the deck is to be double riveted or 
equivalent. 


3608 Machinery casings are to be made watertight 
and hose tested. 


8609 A strong through beam is to be fitted at the deck 
level between the engine room and boiler room openings. 
A through beam should also be fitted in motor tugs when the 
machinery opening is of considerable length, and the casing 
stiffened by webs. 


Panting and Strengthening of Bottom Forward 


3610 The arrangements to resist panting, required by 
1) 9, do not apply to tugs below 150 feet in length. In tugs 
150 feet or more in length additional stiffening is also to 
be fitted in the ‘tween decks throughout the panting region. 

The requirements of D 8 for strengthening of bottom 
forward do not apply to tugs. 


Hatchways 
Keelsons 3611 Hatch coamings are to be not less in height than 
8605 The Scantlings of keeleons are to-be in accordance 12 inches above the upper surface of the deck. The closing 


with the requirements for tugs given in Table 5. 


Bulkheads 


3606 Watertight bulkheads are to be constructed 
generally as required by D 16, but the stiffeners may be 
determined from Table 35. 


Machinery Casings 

3607 Machinery casings are to be not less in height 
than 8 feet above the upper surface of the deck. 
ASE To SIDE FRAMES IN TugS i TRAWLERS IF FlaoR BKTS OMITTED, & 


arrangements are to be equivalent in strength and efficiency 
to the requirements of D 23 for hatchways having 24 inch 
coamings. 


Equipment 

3612 To entitle tugs having the class 100A to the 
figure 1, as defined in B 201 and B 202, the equipment is 
to be determined from Table 54 and associated notes. The 
equipment numeral is to be L (B + D) without addition 


for casings or other erections. (See D 3503.) 
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STRUCTURE SHoULD RECEIVE SPECIAL CONSIDERATION. 


Chapter D 


PETROLEUM TANKERS 
THESE RULES IN FORCE FROM \5/e/s0. 


Section 40 


GENERAL 

Application 

4001 Chapter B and Sections D1 to D 35 apply to 
petroleum tankers except as otherwise required by the 
following Rules. 

The scantlings and arrangements of tankers for cargoes 
other than petroleum will be specially considered in relation 
to the nature, density and temperature of the cargo carried. 


Method of Construction 


4002 The following Rules and Tables set forth require- 
ments for welded construction with certain modifications 
when riveting is adopted. The requirements of D 31, D 33 
and D 34 are to be complied with. (See P 403.) 


Structural Design 

4003 The following Rulesare intended for single deck 
tankers having two longitudinal bulkheads, with the 
machinery aft, and framed in the cargo tank spaces either 
on the longitudinal system at bottom, sides, deck and 
longitudinal bulkheads, or alternatively, on the combined 
system with longitudinal framing at the bottom and deck, 
and transverse side framing and vertical stiffening on the 
longitudinal bulkheads. + 

Approval will be given for other systems of construc- 
tion or arrangements if these are considered equivalent 
to the Rule requirements. 

If the proportion of length to depth exceeds fourteen, 
or the ratio of breadth to depth is extreme, or the ratio 


Ww of tank space to length of ship is abnormally low, specially 


increased scantlings will-be required. 


Length of Tanks 


4004 If the length of any oil tank exceeds 35 feet the 
scantlings and arrangements of the boundary bulkheads will 
be specially considered. 


Cofferdams 

4005 Cofferdams are to be provided at the forward 
and after ends of the oil cargo spaces unless these are 
separated from the ends of the ship by a pump room ; 
cofferdams are to be at least 3 feet in length and are to 
cover the whole area of the end bulkheads of the cargo 


spaces. 


J-M.M. 3/12/81. 


Superstructures 


4006 A forecastle of not less than -07L in length is 
to be fitted. 

The machinery space is to be protected by a poop of 
sufficient length to cover the machinery casings, or the 
poop may be dispensed with provided the machinery casings 
are protected by a deckhouse of equivalent strength. 

The height of superstructures is to be at least 6 feet 
where L is 250 feet or less and 7 feet 6 inches where L 
is 400 feet or more, with intermediate values in proportion. 
(See D 45.) 


Freeing Arrangements and Gangway 
4007 Ships with bulwarks are to have open rails fitted 
for at least half the length of the exposed part ofe ach well. 
A strong, permanent fore-and-aft gangway is to be 
fitted at the level of the superstructure decks. 


Rudder 


4008 ‘The diameter of the rudder head and of the 
pintles is to be increased by 10 per cent above the require- 
ments of D 26. The remaining scantlings of the rudder 
are to be based on the increased diameter of the rudder head ; 
the quadrant, tiller and steering gear need not be similarly 
increased. 

The requirements of D 1009 for navigation in ice are 
to be applied only where they exceed the above increases. 


Submission of Plans 


4009 In addition to the plans required by D 108, 
plans showing the construction of the transverse and 
longitudinal oiltight bulkheads, end connections for all 
longitudinals and other framing members, the structure 
at the ends of the ship, deckhouses protecting machinery 
casings and arrangements at the junction of transverse and 
longitudinal framing are also to be submitted. 


Definitions 
4010 Draught d for use in the Tables is to be 


the summer moulded draught corresponding to the mini- 
mum tanker freeboard permitted for the dimensions of the 
ship. In computing the freeboard for use in the Tables, 
a bridge set in not more than 12 inches from the ship’s 
side may be taken into account. 


LENGTH 
D 4001 - D 4010 2 4 a 
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Strength Deck is the continuous deck irrespective of 
the superstructures above that deck. 


Equipment 

4011 Kquipment is to be as reyuired by D 35, but 
for ships without sheer in way of +5 amidships the depth 
for the equipment numeral may be taken as 974 per cent 
of the depth moulded amidships. 


Section 41 


TRANSVERSES AND WEBS, STRINGERS AND 
GIRDERS 
Bottom and Side Transverses 


4101 
derived from Table 60 and associated notes. 


The scantlings of bottom transverses are to be 


4102 The scantlings of side transverses which support 
longitudinals or side stringers but which are not supported 
by cross-ties are to be derived from Table 60 and associated 
notes. 


4103 The scantlings of side transverses which support 
longitudinals or side stringers but which are supported by 
cross-ties are to be derived from Table 63 and associated 
notes. 


4104 If it is desired to taper side transverses the mean 
depth is to be derived from Table 60 or 63 and associated 
notes ; the increase in depth at the bottom and the decrease 
at the top are not to exceed 10 per cent of the mean depth. 


4105 Side transverses are to be fitted in ships of 35 
feet depth or over having the side shell and longitudinal 
bulkheads vertically framed where either the proportion 
B/D exceeds 1°75 or the spacing of the transverse bulk- 
heads exceeds 32 feet. 


Deck Transverses 


4106 The scantlings of deck transverses are to be as 
required by Table 61 and associated notes. 


Vertical Webs on Longitudinal Bulkheads 


4107 The vertical webs on longitudinal bulkheads are 
to have the same scantlings as the transverses at the ship’s 
side, but the thickness of the web plates may be reduced 
by 10 per cent. Vertical webs may also be tapered as 
permitted for side transverses by 4104. 


63 
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Vertical Webs and Horizontal Girders on Transverse 
Bulkheads . 
4108 The scantlings of vertical webs and horizontal 
girders on transverse bulkheads are to be derived from 
Table 64 and associated notes. 


Side Stringers and Horizontal Girders 

4109 Side stringers for the support of transverse 
framing are to be fitted as required by Table 69 and the 
scantlings are to be derived from Table 64 and associated 
notes. Horizontal girders are to be fitted at the same level 
to support the vertical stiffeners of the longitudinal bulk- 
heads ; the scantlings of these girders are also to be derived 
from Table 64 and associated notes. In ships where webs 
are not fitted the lower side stringers and horizontal girders 
are to be supported by suitable buttress brackets from the 


bottom transverses. 


Cross Ties 

4110 Cross ties may be of plate or sectional material, 
but they are to be of such a form as to provide sufficient 
stiffness in all directions. 

Scantlings are to be derived from Table 66 and 
associated notes. 

Cross ties are to be connected to the vertical webs or to 


the horizontal girders by suitable brackets in order to spread ‘wot 4 


the load. 


Centre Line Girders 

4111 An intercostal girder effectively connected to the 
transverses and bulkheads, and having scantlings derived 
from ‘Table 62 and associated notes, is to be fitted at the 
centre line to support the keel when docking. Flanged or 
otherwise stiffened brackets are to be fitted on both sides of 
the girder not more than 6 feet apart with intermediate 
vertical stiffeners, or equivalent arrangements are to be 
provided. 

If the centre line girder is intended to support the 
bottom transverses, it is to be continuous between transverse 
bulkheads and to have scantlings derived from Table 60 
and associated notes. 


4112 Acentre line girder is also to be fitted in associa- 
tion with the transverses under the deck. The girder is to 
be suitably stiffened and supported, and to have scantlings 
derived from Table 65 and associated notes. 


Cross-reference 


4113 For structural details and connections, see D 49 
and Table 76. 
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Section 42 


BOTTOM, SIDE AND DECK FRAMING 


Bottom, Side and Deck Longitudinals 
4201 The scantlings of bottom and deck longitudinals 
are to be derived from Table 67 and associated notes. 


4202 The scantlings of side longitudinals are to be 
derived from Table 68 and associated notes. 


4203 The scantlings of bilge longitudinals are to be 
graduated between those required for the bottom and side 
longitudinals. 


4204 «The spacing of transverses is not to exceed 12 
feet and longitudinals are to be connected to them as 
required by Table 76 E. 

4205 End connections of longitudinals to bulkheads 
are to provide adequate fixity and, so far as practicable, 
direct continuity of longitudinal strength. 


Transverse Side Frames in Cargo Tanks _ 
4206 ‘The scantlings of side frames are to be derived 
from Table 69 and associated notes. 


4207 Side frames are to be connected to horizontal 
girders.as required by Table 76 E. 

4208 ‘The brackets at the upper end of side frames 
are to be as shown in Table 76 F. 


4209 Side frames are to be efficiently connected at 
the lower end %o stiffened brackets covering the entire 
round of bilge and extendjng at least to the first bottom 
longitudinal. ‘The thickness of the brackets is to be that 
required for the transverses in the wing tanks. 


4210 Side frames are to be reinforced by side trans- 
verses where required by D 4105. 


Section 43 


SHELL PLATING 
Scantlings 
4301 ‘The thicknesses of the keel, shell plating and 
sheerstrake are to be derived from Table 70 and associated 
notes. (See D 4706.) F 


Openings in Shell 

4302 Sea inlets in pump rooms are to be fitted, if 
practicable, clear of the bilge radius and so arranged as 
to avoid discontinuity of transverse frames, longitudinals 
or bilge keels. The plating in way of the inlets is to 
be increased in thickness or doubled and if the openings 
are not circular or oval the corners are to be rounded 
with as large a radius as practicable. 


D 4201-D 4408 
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Continuity of Strength 


4303 Continuity of strength is to be maintained at the 
break of the poop and at the ends of the bridge as required 
by D 45. Effective stiffening and support to shell plating 
are to be provided in cofferdams and pump rooms. 

The upper edge of the sheerstrake is to be dressed 
smooth and kept free of isolated welded fittings, connections, 
or scupper openings above the deck involving local discon- 
tinuities. Bilge keels and their shell connections are to be 
gradually tapered off at their ends and scalloped at their 
butts and at the butts of shell plating. 


Section 44 
DECKS 


Scantlings of Strength Deck 

4401 The thickness of the strength deck stringer and 
plating and the scantlings of the stringer angle, if fitted, are 
to be derived from Table 70 and associated notes. 


4402 The midship thicknesses are to be maintained 
for. *5L amidships, and scantlings in way of the fore end of 
the poop are to be as required by D 4504 and D 4505, 
When the machinery opening extends forward beyond a point 
one-third of the breadth B abaft the poop front, deck 
scantlings will be specially considered. 

4408 The scantlings of stringer angles determined from 
Table 70, col. 16 and note 6, are to extend throughout the 
cargo spaces and at least one-third of the breadth B within 
the poop. At the ends of the ship the scantlings of stringer 
angles are to be determined from Table 19. 


Scantlings of Lower Decks 
4404 ‘The scantlings and arrangements of lower decks 
are to be as required by D 11, D 14 and D 15. 


Continuity of Strength 

4405 The strength deck stringer plate is to be in- 
creased in thickness at the ends of superstructures as 
required by D 4504. 

4406 Abrupt discontinuities at the ends of lower 
decks and flats are to be avoided by suitable tapering of 
the stringer plates or by fitting large brackets. 

4407 The corners of all deck openings are to be well 
rounded and smooth, and strength is to be maintained in 
way of pump room entrances or other openings. 


4408 If the stringer angle is cut at the scuppers 
compensation is to be provided. 


STEEL SHIPS (PETROLEUM TANKERS) 


Cross-reference 
4409 For decks of superstructures, see I) 4501 to 
1) 4503. 


Section 45 
SUPERSTRUCTURES 
Scantlings 
4501 The scantlings of the bridge and forecastle are 
to be as required by Table 21 and associated notes, and the 


scantlings of the poop are to be as required for a bridge, ne= 


BEAMS. 


4502 When the side of the bridge is set in from 
the ship’s side not more than 12 inches the scantlings are 
to be as required for a bridge. 


4503 The scantlings of midship deckhouses are to be 
as required by 4511 to 4513. 


Strengthening at Ends of Superstructures 

4504 The thicknesses of the sheerstrake and strength 
deck stringer plate are to be increased by 20 per cent at the 
break of the poop and at the ends of the bridge, except that 
if the bridge does not extend to the ship’s side the sheer- 
strake need not be increased. 


4505 The midship thickness of the strength deck 
plating is to extend into the poop for a distance at least 
equal to one-third of the breadth B. 


4506 The thickness of the poop side plating is to be 
increased by 20 per cent at the fore end. 


4507 The bridge and poop side plating is to be ex- 
tended beyond the ends of these superstructures and tapered 
into the bulwark or sheerstrake ; the extended plating is to 
be effectively supported. Where connections at these parts 
are welded, arrangements are to be made to ensure an easy 
sweep and the absence of any local discontinuity at the 


junction with the main structure. 


End Bulkheads 

4508 The bulkhead at the fore end of the poop is to 
have the scantlings required by Table 22 and associated 
notes, but if any part of the bulkhead forms the fore end of 
the machinery casing the stiffeners in way are to be spaced 
24 inches apart and are to be bracketed at top and bottom 
or are to have equivalent end connections. 

4509 Openings in the poop front are to have sills not 
less than 18 inches in height. 

4510 The end bulkheads of the bridge and forecastle 
are to comply with the requirements of Table 22 and 
associated notes. 


307 
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Midship Deckhouses 

4511 If a deckhouse is fitted on the strength deck 
amidships in place of a bridge, the scantlings are to be 
derived from Table 22 as indicated in 4512 and 4513. 


4512 The front bulkhead is to be plated and stiffened 
in accordance with the requirements of Table 22 “ Bulkheads 
at the fore end of bridges, of unprotected poops the length 
of which is -4l or more and of all poops protecting 
machinery openings,” but the stiffeners are to be bracketed 
at top and bottom; the modulus of stiffeners may be 
reduced by 20 per cent. 

4513 The side and after bulkheads are to be plated 
and stiffened in accordance with the requirements of 
Table 22 “ Bulkheads of poops partially protected or less 
in length than -4L and not protecting machinery openings,” 
but the thickness of the plating is to be increased 10 per cent. 


Exposed Machinery Casings 

4514 Exposed machinery casings on the poop deck 
are to have the scantlings given in Table 23 lower tier, 
without correction for draught, but the modulus of the 
stiffeners is to be increased by 50 per cent and the thickness 
of the plating by 30 per cent. The doors are to be of steel, 
permanently attached and capable of being operated from 
both sides; the sills of the doorways are to be 15 inches 
above the deck. 


Pump Room Entrances 

4515 Houses protecting openings to pump rooms are 
to be strongly constructed. The doorways are to have 24 
inch sills and are to be closed by hinged steel watertight 


doors. 


Section 46 
OILTIGHT BULKHEADS 


General 

4601 Longitudinal bulkheads are to be oiltight 
throughout the cargo tanks but the plating may be perforated 
in cofferdams and also in pump rooms, provided suitable 
compensation is arranged. 

Beyond the ends of the oil compartments the bulkheads 
are to scarph into the adjoining structure. 

4602 For the arrangement of cofferdams, see D 4005. 
The strength and stiffness of cofferdam bulkheads are to be as 
required for oiltight bulkheads. 

4603 For the support of transverse bulkheads at the 
ends of tanks exceeding 85 feet in length, sce Table 64, 


note 2. 


D 4409 - D 4603 


Chapter D 


Plating 


4604 Bulkheads may be plated horizontally or verti- 
cally and the thickness of plating is to be in accordance 
with Table 71 and associated notes. 


Stiffening and Support 

4605 Bulkheads may be stiffened by horizontal or 
vertical stiffeners supported as necessary by vertical webs or 
horizontal girders. — 


4606 The scantlings of horizontal or vertical stiffeners 
are to be derived from Table 72 and associated notes. 


4607 For transverse bulkheads the scantlings of 
vertical webs and horizontal girders are to be derived 
from Table 64 and associated notes. 


4608 For longitudinal bulkheads the scantlings and 
arrangements of the vertical webs and horizontal girders 
are to be generally as required for the side of the ship. 
(See D 41 and Tables 60, 63 and 64.) — 


4609 Stiffeners are to be bracketed or otherwise 
connected at their ends to provide adequate fixity and, for 
horizontal stiffeners, continuity of strength at the bulkheads. 
The end brackets of longitudinal bulkhead vertical stiffeners 
are to be asrequired by Table 76 F. 

All stiffeners are to be connected to the supporting 
webs or girders. (See Table 76 E.) 

4610 The plating of transverse bulkheads is to be 
effectively stiffened to support loads transmitted by end 
connections of Jongitudinak bulkhead, shell and deck 
Jongitudinals. 


4611 Vertical webs and horizontal girders are to be 
attached at their ends by flanged brackets of which the 
length of the arms is to be equal to the depth of the web. 


Corrugated Bulkheads 
4612 The strength and stiffness of corrugated bulk- 
heads are to be not less than required for flat bulkheads. 


4613 Corrugations may be arranged: vertically at 
transverse bulkheads only; they are to be of the same form 
at each side of horizontal girders. Vertical webs or hori- 
zontal girders are to be provided as necessary to support 
the bulkhead structure and to maintain the rigidity of 
the corrugations. 

4614 Structural continuity is to be maintained at the 
junetion of longitudinal and transverse bulkheads. All 
brackets or similar connections are to be arranged to minimise 
local stresses in the bulkhead plating either by easy tapering 
or by local plating reinforcement. 
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Section 47 
STRUCTURAL ARRANGEMENTS AT FORE END 


General 

4701 The following requirements are applicable to 
tankers framed transversely forward of the forward coffer- 
dam and having deep tanks between the cofferdam and 
the fore peak. If other arrangements are adopted equi- 
valent strength is to be provided. 


Frame Spacing 

4702 Frames between the forward cofferdam and the 
fore peak bulkhead are to be spaced 27 inches apart or as 
required by Table 12, whichever is less. 


Bottom Construction 

4703 Bottom longitudinals in the forward -2L in the 
centre cargo tanks are to be supported by additional inter- 
mediate transverses which may be of reduced depth but 
not less than the depth of the longitudinals. Alternatively, 
if the bottom longitudinals are riveted (see Table 76 H) 
intermediate transverses need not be fitted. 


4704 In deep tanks floors are to be fitted at every 
frame. The scantlings of floors are to be determined from 
Table 73 and associated notes. 

4705 Intercostal side girders are to be fitted between 
the floors, in line with alternate bottom longitudinals in 
the forward cargo tanks, and are to be extended as far 
forward as practicable. 

4706 The thickness of the three strakes of shell 
plating next to the keel plate, or, in small ships, two strakes 
provided these cover the flat of bottom, between -05L and 
-25L, from the fore end is to be determined from Table 74 
and associated notes. 


Side Framing 

4707 ‘The scantlings of frames in deep tanks are to 
be determined from Table 12 and associated notes, the 
depth h being measured at the mid-length of the tank from 
the top of floors to the tank top at side. The frames are 
to be attached to the floors by efficient brackets. 

In tanks of unusual depth h may be measured to a 
suitable side stringer (see 4710 to 4712) provided the 
strength of this stringer, and of the supporting webs, is 
adequately increased. 

If the spacing differs from that required by 4702, 
the modulus is to be modified in direct proportion. 

4708 In the hold above the deep tank the scantlings 
of frames are to be determined from Table 12 and associated 
notes, h being measured at the mid-length of the hold from 
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the tank top to the lowest deck at side, but the resulting 
modulus may be multiplied by a factor equal to 1 minus 
half the ratio of the depth of the tank, at mid-length, to 
the depth D of the ship amidships. 


4709 The scantlings of frames in “tween decks of 
normal height are to be determined from Table 13, col. p, 
and associated notes. If the ’tween deck height exceeds 
10 feet the arrangements will be specially considered. 


Web Frames and Side Stringers 

4710 Web frames of scantlings derived from Table 75 
and associated notes are to be fitted not more than four 
frame spaces apart and are to extend from the floors to the 
first flat or deck above the load water line. 

4711 Side stringers are to have scantlings required 
by ‘Table 75 and associated notes. Those in the deep tank 
are to be in line with the stringers in the fore peak but, 
above the deep tank top, stringers may be fitted about 
8 feet apart. 

4712 Web frames are to be suitably bracketed at top 
and bottom, and stringers are to be bracketed to the 
bulkheads. 

The stringer web plates and face plates are to be 
efficiently connected to the web frames. 

Deep Tank Top 

4713 The scantlings and arrangements of the deep 
tank top are to be as required by D 1905 to D 1908. 

Fore Peak 

4714 The scantlings and arrangements are to comply 
with D 902 to D 904. 

Continuity of Strength 

4715 Continuity of strength is to be maintained at 
the scarphing of the longitudinal and transverse framing 
and in cofferdams. 

Cross-reference 


4716 For structural details and connections, see D 49 
and Table 76. 


Section 48 


STRUCTURAL ARRANGEMENTS AT AFTER END 


General 
4801 


a system of transverse framing, including that of the bottom 


The following requirements are applicable when 


and deck, is adopted; if longitudinal framing is used 
equivalent strength is to be provided. 
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Double Bottom 

4802 ‘The scantlings and arrangements of the double 
bottom are to be suitable to the type and power of the 
machinery, but are not to be less in strength or effectiveness 
than required by D 5 for the midship portion of the double 
bottom. 


Transverse Framing 

4803 The scantlings of the side frames are to be 
determined from Table 12 and ‘associated notes, h being 
measured at the fore end of the machinery space from the 
top of the double bottom at side to the lowest deck, flat or 
equivalent wide stringer. 


4804 If the frames are supported at about mid-height 
by a stringer having the scantlings required by 4807, the 
modulus of the frames may be reduced by 30 per cent. 


Web Frames and Side Stringers 

4805 Web frames in the machinery space are to be 
fitted not more than five frame spaces apart, and are to 
have scantlings derived from Table 75 and associated notes, 
but h is to be measured as required by 4803. The face area, 
unless a stringer is fitted, may be half the area required by 
the Table and notes, but not less than the area of a 
34 inch flange ; if a stringer is fitted the face area of the web 
frame is to be the area required by the Table and notes. 


4806 Above the lowest deck, or equivalent, webs are 
to be fitted in line with those below and are to extend to 
the strength deck. The depth and thickness of these webs 
are to be determined using a value of 12 feet for h, without 
corrections, but need not exceed the depth and thickness of 
The face is to be stiffened by a 34 inch 
flange, or equivalent. 


4807 If it is desired to fit a stringer, the depth and 
thickness of the stringer web plate are to be the same as 


the lower webs. 


_ required for the web frames, but the edge may be stiffened 
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by a 33 inch flange, or equivalent. 

4808 Web frames are to be suitably bracketed at top 
and bottom and stringers are to be bracketed to the 
bulkheads. The stringer web plates and face plates are 
to be efficiently connected to the web frames. 


Strong Beams and Pillars 

4809 Strong beams or other etlicient cross-ties are to 
be fitted in the machinery openings at as low a level as 
practicable, and are to be connected to web frames. When 
this is impracticable, the size of the openings is to be 
Efficient pillaring is to be provided. 


D 4709-D 4809 
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Decks 

4810 Decks in the machinery space are to be con- 
structed in accordance with D 11, D 14 and D 15, and the 
appropriate Tables. 


Oil Fuel Bunkers 

4811 Thestructural arrangements in the cargo tanks 
are to be maintained in oil fuel bunkers at the fore end of 
machinery spaces. The scantlings of the sides, bottom and 
deck are to be as required for cargo tanks, but the scantlings of 
the bulkheads are to comply with the requirements of D 20. 


After Peak 
4812 The scantlings and arrangements are to comply 
with D 908. 


Continuity of Strength 

4813 “ontinuity of strength is to be maintained at the 
scarphing of the longitudinal and transverse framing and 
in cofferdams. 

The longitudinal deck framing is to extend to at least 
one-third of the breadth of the ship into the poop. The 
terminating positions of the longitudinal system at sides 


and bottom are to be staggered, and should not coincide 
with the position of the poop front bulkhead. 


Cross-reference 
4814 For structural details and connections, see D 49 
and Table 76. 


. 


Section 49 . 
STRUCTURAL DETAILS 


Transverses and Webs, Stringers and Girders 

4901 All primary supporting members, such as trans- 
verses and webs, stringers and girders, are to be so arranged 
that effective continuity of strength throughout their length 
is ensured and abrupt changes in depth or section at their 
connections are avoided; if the edges are flanged, the 
junction of the flange of the member itself with that of the 
bracket is to be of careful design and execution. Primary 
supporting members are to have adequate end fixity, web 
stiffening and lateral support. The following’ paragraphs 
are to be complied with or equivalent alternatives provided. 


Arrangements at ends of primary supporting members 
4902 When face plates are carried continuously along 
the edges of end brackets of primary supporting members, 
their butts are to be kept clear of the toes of the brackets. 
If not carried along the edge of the bracket the face 
plates of these members are to extend a reasonable distance 
beyond the toes of the brackets. 
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4903 End brackets are to be stiffened as follows :— 


Length of Free Edge Bracket Stiffening 
2 2 | 

| Above settee Flange or Face Plate Additional Flat Stiffr. 
| ~Tnehes | Inches | Inches Inches 
| 

| 50 4 
| 
pO 65 5 
| 
65 80 5 4 
= + 
80 100 6 4 
| H 
} | 
echt LOT ce | 8 4 


The bracket stiffener is to be parallel to the free edge 
and generally not more than a quarter of the throat depth 
from it. 


4904 When a bracket is attached to a flat on bulk- 


head plating the flat is to be well tapered off beyond the 
toe of the bracket. 


4905 Where members abut on both sides of bulkheads 
or on other members care is to be taken that they are in 
alignment. 


4906 Where a bracket or the end of a member is 
attached to unsupported plating arrangements are to be 
made to distribute the load effectively. 


Web Stiffening 

4907 Stiffeners are to be fitted to web plates at each 
frame, longitudinal or bulkhead stiffener or as otherwise 
necessary. 

Stiffeners are to have the following scantlings or 
equivalent :— 


Depth of Girder 


Stiffeners 
Above Not exceeding | 
Inches Inches Inches | 
20 3 |All long 
20 24 3) Short & long alt. 
24 86 5 2 Short # loo alt. 
: Alllongin way of end bkts.| 
36 48 6 All long 
48 60 a All long 
aly | 
| 60 72 (6X3 = ¢/All long 
| = 
72 7X3\g All long 
e 


_ a 0 


— 3 
fC Seomt's 9.6.2 E c® N° 657, Deck TRansvERSE WITH II" FLANGE, STIFFENING 


flats ATTACHED To FLANGE. C.L.DECK GIRDER ,/2° FLANGE, 7.6. AT ALT. 
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The depth of stiffeners is not to be less than required 
for the connection given in Table 76 E. 

Long stiffeners are to extend to the face edge of the 
web but need only be attached to the face if required by 
4908. 

Short stiffeners are to extend to half the depth of the 
web, but at least beyond the lightening holes and 6 inches 
beyond the notches. 


Lateral Stability 


4908 Tripping brackets are to be fitted at suitable 
intervals. In general, they should be fitted near the toes of 
the end brackets and where the span is long additional 
brackets are to be fitted as necessary. 

Alternatively, web stiffeners may be so tapered as to 
provide a wide base capable of giving lateral stability as well 
as stiffening the web. 


Face plates of considerable width are to be supported 


if necessary against tripping: OVER 7°B.A. OR 6" FLAT (each sine) 


Notches 


4909 All notches in web plates are to be well rounded 
and to have smooth edges. 
where stress concentration may develop, such as near the 
toes of brackets, a welded collar or equivalent reinforce- 
ment is to be fitted. 


When notches occur at points 


Lightening and Access Holes 


4910 The diameter of lightening holes is not to exceed 
20 per cent of the depth of the web ; the holes should be 
placed at not less than half the depth of the web from the 
face and equidistant from the corners of notches for frames 
or stiffeners. Lightening holes are not to be cut in hori- 
zontal girders on the ship’s side and longitudinal bulkheads. 
Access holes or foot holes may be cut in deep bottom trans- 
verses and centre girders with suitable compensation if 
necessary. All holes are to have smooth edges and are to be 
kept well clear of notches and the toes of brackets. 


Drain and Air Holes 


4911 Small drain or air holes‘may be cut in deep 
framing members and in longitudinals and_ stiffeners, 
These holes should be kept clear of the toes of end brackets 
and are to be well rounded with smooth edges. 


Minimum Thicknesses 


4912 No part of the structure within cargo tanks and 
cofferdams is to be less in thickness than required by Table 77. 
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Welded Connections 

4913 For the requirements of welded connections and 
for details of scalloped construction, see Table 76. Scallops 
are not to be cut in way of end brackets. 


Riveted Construction 

4914 In riveted construction arrangements are to be 
generally equivalent to the requirements of this Section 
and the riveting is to be as required by Table 76. 


Section 50 
HATCHWAYS 
Oiltight Hatchways 
5001 Oiltight hatchways are to -be kept to the 
minimum size required to provide reasonable access and 


ventilation to each compartment. The corners of hatchways 
are to be well rounded and smooth. 


5002 The coamings and covers are to be as required 
by-5004 to 5006. 


5003 The arrangements at hatchways for ventilation 
and sounding are to be as required by Chapter E. 


Coamings 
5004 Coaming plates not exceeding 32 inches in height 
are to be ‘40 inch in thickness. 


Covers ; 

5005 Where the area of the hatchway cover does not 
exceed 12 square feet in a circular hatchway, or 16 square 
feet in a rectangular hatchway, the thickness of the cover 
is to be 50 inch. 

If the area exceeds the above but does not exceed 
25 square feet the thickness of the cover is to be -60 inch 
or may be °50 inch if stiffened by 4 inch flats spaced 
24 inches apart. 

5006 Covers are to be secured by fastenings spaced 
not more than 18 inches apart in a circular hatchway, or 
15 inches apart in a rectangular hatchway and not more than 
9 inches from the corners. 


Hatchways to Spaces other than Oil Compartments 
5007 Hatchways are to be constructed in accordance 

with the requirements of D 23 except that efficient steel 

watertight covers are to be fitted in the following positions :— 
Hatchways situated on the strength deck, either where 


exposed or inside open superstructures or superstructures 
closed as described in D 2301. 


D 4908 - D 5007 
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Hatchways situated on the forecastle deck where the 
forecastle is either intact or closed by strong hinged steel 
doors. 


Hatchways situated on the forecastle deck and trunked 
between the forecastle deck and the strength deck. 


Section 51 


TESTING 
General 


5101 Each cargo tank and cofferdam is to be 
separately tested, either before the ship is launched or 
afterwards in dry dock, by filling with water to the 
test head. 


15th December, 1949. 
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Test Head 


5102 The test head for cargo tanks and cofferdams is 
to be 8 feet above the highest point of the tank er-eeffer- 
dam, excluding hatchways. <-0. To ToP oF Hareuwars 


\9s2 votes, 
Bunkers and Deep Tanks 


5103 Bunkers and deep tanks are to be tested as 
required by D 1914 and D 2030 respectively. 


Cross-references 

5104 For pumping arrangements and ventilation of 
cargo tanks, see Chapter H. 

For special surveys of petroleum tankers, see C 3. 
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STERNFRAMES WITH APERTURES 


WIDTH AND THICKNESS 


CASTING “ BUILT 


LENGTH | SOLID 
L SRSA THICKNESS | 
= ho | eae | —— WIDTH /|THICKNES 
Rectangular | Streamlined T) Te i 
oes £ ; ral as Ww | areal : Ww f: | 
i 2 ae a --6-A] --6 | - 7} 8 
Feet | Inches | Inches | Inches | Inches Inches Inches | Inches 
| | 
100 | 25 
oc Ye ae heh aces | aoe 
120 2-9 | 
OL reget oe ie aaa = 
; | 
140 3-3 | 
ay hea 7’ (ee ee : _| 
160 er 
= 3-6. WEBS. ~ | 
180 il 
200 4-5 6-0 8-0 3 1} 10-0 | -80 
220 49 6-5 gu.2 | 18 10-4 80 
240 58 7-0 88 YI | Sk 10-8 | -85 
260 5-7 7-5 9-2 Y 1} 13 11-2 85 
280 6-1 8-0 95 Ih, 1} 13 11-6 90 
800 6-5 8-4 98 | 1}t | 13 12-0 -90 
| 
= =. — — + — = == | = a 
820 6-9 8:8 10-1 |» 14 13 12-4 “95 
340 7-8 9-1 10-4 4 18 1% | 12-8 | 1-00 
360 76) 84 | 107 |y Ig | “2 | 182. | 1-05 
alae -= a | _ — | =x 
| | 2 08k EI 
880 79 | 97 110 |y, 14 9% 13-6 1-10 
400 8-2 10-0 | 118 ly, 4 2} 14-0 1-15 
- ——_ _ } ——— 5 a | — 
| | 
420 85 10-2 116 | 18 24 14-4 1-20 
a — ae i —_ 
440 | 8&7 10-4 a 1% 1g *'}] “98 14-8 1-25 
2 | See Sa a eae ee 
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500 98 11-0 1250 jt 1k | 2h | 16-0 1:80 
520 9-5 12 | 12-7 Tk 24 | 16-4 1-35 
540 9-7 11-4 13-0 I% iy 24 16-8 | 1-35 
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UPPER PART OF RuDDER POST MAY BE REDUCED AS PERMITTED By 
1947-8 RuLes, 4.€. SECTIONAL AREA AT HEAD MAY BE 50% oF — 
THAT GIVEN |N TABLE. (L.o. 3/¢/50) 


UW To BE TAKEN AS Minma (S.mm. 5/9/51) 


NOTES.—TABLE 2 


1. The dimensions given in the Table apply to both 
propeller post and rudder post. | 


2. The fore and aft dimension of the section is to be 
25 per cent greater than its width as given in cols. 2, 3, 4 
and 7 but is not to be less than 5 inches. 

3. The width w given in cols. 8, 4 and 7 for 
streamlined solid, cast or built sternframes is the extreme 
width. The width wi at half the fore and aft dimension 
of the section is assumed to be 80 per cent of the extreme 
width. (See sketch.) 


WIDTH W 


_—— 12sw ———1 


Where the section of sternframe adopted differs from 
that given above an equivalent section modulus is to be 
g | 


obtained. 


u- 4. The sole piece in way of the aperture is to be 
extended in an athwartship direction to a width 50 per cent 
greater than that given in col. 2; the vertical dimension is 
to be equal to the width in col. 2. If a rudder post is not 
fitted the scantlings of the sole piece will be specially 
considered.(o4) MN"? WOW OF Sole PlEcE To BE 5” 


5. The boss of the propeller post is to have a finished 

thickness of metal round the bore equal to 60 per cent of 

the width given in col. 2. 

SEANTLINGS IN colS S,G ANDO B ARE MetienA- 
6. For scantlings of gudgeons see D 3138. 
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NOTES.—TABLE 3 


: a es 

ae 3 
vy 36.) 24 | 4/28 f F ; 

ti 1. Fore and aft dimensions of solid sternposts are 

| to be three times the width. 


358 = = Forruta FORDECTION OF ARM 2. The side flanges of cast steel sternposts are to 


30i = FoRMULA Fog Taicnness or Boss _ have dimensions sufficient to take the shell connection. 
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Di- DIAMETER OF Hove in BRACKET. 
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FLOORS IN SINGLE BOTTOMS 


BREADTH B 
: FEET = Z : 

DEPTH Ha pares | REVERSED 

D SPACING DRAUGHT: ech oe 
SERS do 16 | 20 24 28 32 36 | 40 44 48 
Feet | Inches Feet Inches Inches Inches Inches Inches Inches | Inches Inches Inches Inches 
1 - |, . 8-0 11X24. 12K-26 | 138X-26 | 15X-28  16X-30 | 8 x 24x-30 
12 214 9-6 18X-26 | 14X-26 | 16X-28 | 18x-30 3X 3X -34 
14 22 Pee. 15X-28 | 17X-30 | 19X-32 | 21x-34 34X3 X -38 
A a 224 | 128 18-30 | 20X-82 | 22x-34 | 24x-36 4x 3x -40 
18 23 )-- 14-4 21X-34 | 23x-36 | 25x-3 27-40 5X 3X -44 
20 234 | 16-0 | 24X-86 | 26X-38 | 28x-40 | 30x42 | 5x38 xX -48 
22 24 17-6 | | 27X-38 | 29x-40 | 31Xx-42 | 6X 3X -50 
24 25 | 19-2 | | | 28-40 | 30X-40 | 32x-42 | 6X 8X -56 
| 
NOTES.—TABLE 4 
. 1. Corrections. 
- FoR DRAUGHT. 
. greater 1. , ate increased 
If dis leak than d,, depth of floors is to be eaten! 


at the rate of half an inch per foot of difference. 


FoR FRAME SPACING. 


greater 


If the spacing amidships is ' eee than that given in 


| the Table the thickness of the floors and of the reversed 
increased | 
reduced * 
respectively for every two inches of difference. 


frames 1s to be t the rate of 01 inch and -02 inch 


2. Increases in machinery spaces.—In the engine 
| room the fioors are to be increased -04 inch and in the boiler 
| room the floors and the reversed frames are to be increased 

‘10 inch beyond the thicknesses given in the Table. 


Chap. D, Table 4 


~) 
o> 


KEELSONS IN SINGLE BOTTOMS TABLE 5 


LSS) a a eS 


CENTRE KEELSONS 


SIDE KEELSONS 


LENGTH DOUBLE THICKNESS OF VERTICAL PLATES 
it PLATE KEEL ANGLES TOP AND FOUNDATION PLATES BREADTH OF SINGLE THICKNESS OF 
ANGLES If FITTED FOUNDATION PLATES TOP INTERCOSTAL 
a a ——|—_—___—__ ——— ANGLE PLA 
THICKNESS FOR . | THICKNESS FOR aia i 
FOR 4. AMIDSHIPS | 1: pROoM ENDS | THROUGHOUT | FOR -4L AMIDSHIPS | 1, prom ENDS 
1 s a 3 ae 4 a se 2 m 6 ; z : 7 7 8 9 
Feet Inches Inches Inches Inches Inches Inches Inches Inches 
100 3BX3X-26 | 26 3x 3 x -26 | “30 26 10 4X 3X -28 “24 
140 3x 8 Xx -82 “30 35X38 X -30 | “B4 28 11 4X 3X -30 | 26 
180 3x 3x -86 34 4X3 x 82 38 “32 12 4X 3X -84 | “30 
220 35X34X-40 38 5X3 xX -82 40 34 14 5X 8X +84 “82 
- — — | ar — 7 as ; i = in a 
260 85x 34x-42 40) 5 X 8 X -88 “42 36 16 5X 3X -86 | “36 
300 34x35X-44 “42 6 X 35x-40 | “46 38 | 18 5 X 8X -40 | 38 
i} | | | 
sn 


KEELSONS IN TUGS 


SIDE KEELSON 
ON TOP OF FLOORS 


CENTRE KEELSON ON TOP OF FLOORS 
WITH BAR KEEL 


LENGTH 
EE DOUBLE 

SINGLE CHANNEL BULB ANGLES SINGLE ANGLE 
Feet. 7 “Inches ie Inches ¥ : Inches 
100 8 xX 34x3$x-40 5X 3X +38 5X 4X -36 
120 9x 3hx3kx-44 | 5x38 -46 5X 4X +38 
140 | 10x 3hx3hx-48 | 6 X 8X -42 5X 4 Xx -40 
160 | 12x 34x34x-48 | 6X3 xX -48 5X4 -44 

| 


NOTES.—TABLE 5 


In boiler rooms the thickness of the centre and side 
keelsons, floors and angles not covered by cement is to be 
increased by *10 inch. 


77 Chap. D, Table 5 


eR 


TABLE © 


DOUBLE BOTTOMS 


7 


| FLOOR PLATES, GIRDERS AND 


CENTRE GIRDER 


MARGIN PLATE | 


BRACKETS INSIDE TANK 


THICKNESS 


THICKNESS | THICKNESS 
LENGTH | eaeas | ow, 2 . | e 
BEA otal HEIGHT -- | | FLOOBSIN |  yroons 
3 ke | AM. DRAUGHT ABOVE FOR FOR Ee LUEISS SE | AND SIDE SIDE 
BASE AL ta HOLDS IN ENGINE | 
db meres BOILER AND | BOILER ee 
| cacti mE. ROOM ENGINE | ROOM — gIpRGIRDERS IN IN 
| | | WAEe. ROOM | IN ENGINE» hae — 
| |. Room cs : 
— = — — i — —\— on < 1 | 
am ea 4S Sa! 3 Caer PSS aaah -_ gi a93| 9 | 10 u | 
Feet Tnches I Feet | Inches Inches | Inches | Inches | Inches Inches | Inches Inches Inches 
140. | 22 Pp Pet tien 26 82 26 42 28 88 26 36 26 
160. | | 22h: 96 | 26 8b | 29 45. | 81 41 | 927 37 26 
easy ee ee ee te el ee Pe 33 43 28 188 27 
200 a | 0 | 8 39 AS haat Wa | ieee: Sama ae ea | 29~=«|~S 89 27 
al oe = — sa ee ee ee a a ————| _— 
220 |. 24 a hae ene mm | Rr 50 | _:87 47 ‘30 | 40 28 
R40" | Babs aes 80 Te as eo os 49 ‘31 41 29 
260° oo ee ee ‘| +86 52 | 40 | -50 2 | 42 “30 
280 | 254 Ea a a a 2 54 | ‘51 | 88 43 31 
300 2°) «| «(180 |B 45 38 Shor de 2 ae.|. coe. | Mendes. - 32 
i ete ee A ee EE cena Gael La 
320, et a ee Ce 39 | 56 48 58 85 | 45 33 
nO bs eee Yat Lineal hess: < eee! (enics Canesen amma ems loa b4 | 86. 46.) ee 
360 | 27} 21-6 38 | 49 41 58 46 re 47 34 
380 23 228- | 40 Wak iat cudlno te 47 Te ee ee 
400 | 284 | 240 42 D1 43 60 49 57 | 89 49 36 
eS ee oe eater EE SI rad ei Ge: al ye a a |__ -40 50 | 86 
440 |- 29h | 26-4 45 5B | 4B 2 | -52 59 ~O|SC 51 “371 
460 | 380 «| 276 _ 46. |. 64 46 2. | 08 | -60 epee lene 38 
: 3. RR 62 1.48 Dé 39 


NOTES.—TABLE 6 


1. Corrections. 


For DRAUGHT. 


: gre? 
If dis ae than dp the height of the centre girder 
increased : 
i ‘ a 
to be veduced * the rate of half an inch for each foot of 
difference. 


FoR FRAME SPACING. 


? ate ae at PTORLCE 
If the spacing amidships is ‘ es 


col. 2 the thickness of the floor and bracket plates, margin 


than that given in 


Chap. D, Tablei6 


ased 
plate and inner bottom plating to be saps 
reduced 


of ‘01 inch for every two inches of difference. 


at the rate 


The thickness of the inner bottom plating in the engine 
and boiler rooms and of the middle line strake throughout 


should not be corrected for frame spacing but is not to be | 


than the thickness derived from col. 16 after correction. 


ess 


The thickness of watertight floors is to be ‘08 inch 
creater than the thickness given in col. 10, but need not 


exceed *54 inch. 


DOUBLE BOTTOMS 


INNER BOTTOM PLATING. ANGLE CONNECTIONS 
” ‘MIDDLE LINE STRAKE | REMAINDER "ANGLES CONNECTING "ANGLES CONNECTING 4 
EXCEPT IN BOILER ROOM ee See ess Cee CENTRE GIRDER TO CENTRE GIRDER TO 
— i.) aware - FLAT PLATE KEEL : INNER BOTTOM | Mane vedas 
e | CONNECTING 
IN HOLDS LN BOILER | | MARGIN PLATE [s 
FOR a) ae ROOM FOR THICKNESS FOR |THICKNESS| TO SHELL 
—e |) 7 “IL FOR gb exaiwe  INOLUDING | “4L FOR “IL “4L FOR‘1L | PLATING 
‘sc | FROM AL “iL mee MIDDLE AMIDSHIPS |FROMENDS| AMIDSHIPS FROMENDS | 
[ARIOSEIG | ether AMIDSHIPS | FROM LINE | 
\ ENDS STRAKE 
| | 15 16 LT? 18 19 ee eee een ie ton ae 
Inches Inches Inches Inches Inches Inches Inches Inches Inches Inches | Inches 
28 26 26 26 “30 42 3X3X-32) -30 24x24x-28 |  -28 3X 3X +30 | 
430 28 28 “27 32 44 | 3xX8x-84| 82 | 2bx94x-291 -29 | BxBx BD” 
82 | -80—«| 80 28 BA | 4d BX BX-BE| 84 | Bx8x-B0| 80 | BxBx-B4 
te he cae ee ae ee ae ee 470 BXBXB8 86 | BXEX BZ) BI 8X8 X36 
“36 32 82 “30 38 48 35X85X-40 38 8X3X-B4|  -B2 3X BX -B8 
38 =| 88 | -38 31 | -39 49~—«| 8kx3hx-41| -89. | 8x8 x-36 | “34 3X3 xX -40 
40. 4 | 84 | 8240 | 80 «| BhxBhxae | 40 | axsx-sa| 36 | sxsx49} 2 
20) ae eee 32 | 41 ‘D1 | ShX84xX-4B | 41 | BX 8 X-39 | 37 «| 8xBx-44| & 
42 | 26 | 86 ry nee 52 3hxBhx-44 | -42 3x3x-40| 38 | 3bx3hx-4d | 
“44 3% «| 87 +33 44 “58 34X34X-45 43 BX3X-41 | 39 | 84xBhx-45 | 
hae] isa ee age, fe ya) ane ‘b4.-*(| ahxahx-46 | 4a | 8x 8x -49 | 40 | 83x8hx-46 | 
47 | -89 39 | 85 | -47 I 84x84x-47 | +45 «| BxXBx-48/ 41 | BhxB4x-47 | 
Baers) ag) | ae ee hs cae “56 BhxBbx-48 | 46 | BXBX-44! 42 | BhxBHX-48 | 
49 | 41 | -42 | 87. | 49” 56 B4X3hx-49 | 47 | BAXBEX45 | 42 BEXBhX49 40C 
i —_—_—_—eeeea oo ee 8... ee 
50 | 42 38 50 57 34x34X-50 +48 84x3hx-46 42 | B4XB4X-50 | 
foetal 43 43 +89 dl 57° | 5xX5x-52|  -49 85x34x-47 | -48 3hx34x-52 | 
52 44 | 4d | 40 |B 68 | 5x5x-54/ +50 | 8hxB4x-48 | +44 | 84x8}x-54 | 
D4 46 46 42 | = -B4 59 5X5 X -55 “51 84x3hx-49 | -45 34X34x-55 
55 Hy yet di | ha | ke 60 5X5X-56| +52 3hx34x-50 46 3$x35x-56 | 
57 49 | “49 45 57 61 5X5 xX -58 “D3 34X34X-52 “47 34X35X-56 
58 50. | 50.0 | Cd 58 62 5X5X-60| -b4 BExBhx-54 | +48 BEXBEX-56 
60. | 52. Se ee ee a ee ee ee eee 5B | BkXS4Xx-55 | 49 35x34X-56 
61. .|\ 38 | -52 as. a) 261 64 5X5X-62| -56 aii 34x34x-56 | -50 35x34x-56 
Siw) 655 os. Se | ake: 63 65 | BX5X-64 +58 | BbxB4X-56 3 34x34x-56 
6 64 | 56 | 5d 50 “6-4 66 5X5X-66 — -60 | BEXBEX56 +52 B5XB5X-56 
63 66. | 658 Cd|tSSCO*dSC 66 67. | 5x5x-68| 62 .| BkxBhxse | SA - £x3hx-56 | 
| 
NOTES.—TABLE 6 (concluded) 
2. Depth of margin plate is not to be less than 80 frames and other connecting angles is not to be less than the 
‘ per cent of the depth of centre girder corrected by note 1, thickness of the floors. 


where the length of the ship does not exceed 350 feet 
or 85 per cent where the length is 400 feet and above, with 


intermediate values in proportion. 


At the after end the 


depth may be reduced to 85 per cent of the depth amidships. 


3. Thickness of connecting angles not given in 
Table.—The thickness of the vertical angles connecting 


intercostal girders to floors is not to be less than that of the 


intercostal plate. 


The thickness of the frames, reversed 


4. Width of faying flanges—For width of faying 
flanges for all angles, unless specified in the Table, see 


1) 3202. 


5. In boiler rooms angles not covered by cement are 
to be increased by -10 inch in thickness. 


6. Oil fuel.—For thickness of inner bottom plating 
when oil fuel is carried in the double bottom, see D 2020. 
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Chap. D, Table 6 


| CORRECTION TO | 


BRACKET FLOORS 


UNSUPPORTED SPAN 


MODULUS | 
oe ee PER1 FOOT | eae 
SPACING | DRAUGHT |  p17FERENCE , - 
AMIDSHIPS | db BETWEEN | | | 
| d and dp 3 4 5 6 7 | 8 
~ Inches Feet | Per cent a a Se On Srey pan Fala, Se penn 5A tS at 
214 9-6 10-4 | | ee 36 4 Re X 47 tex ove -40 | | a 
ee tee ees! Lee Tia ia Bd ees ae : 
22 11-2 9-0 | 4X8 X -34 5x38 xX +38 : | Z 
Peak (oe i }t | 1-90 B15 ie | 
| | 4X3x-40 ) X x x xs | 
es whi ame | fe : rah ‘i ‘ a | | 
98 Aa ae E 4X3X+46 | 6X3X-35 5LXB X-37 | 6XBX-34 6X8 xX -46 
a, Rela | 2-50 4-20 5-95 6-80 8-45 
ar man pp tle | BRO BE | SxS x80 6X3XB34  6X3X40 | 7XBX-34 
z - he oe: 2-85 45 = 6:80 7-65 | 9-60 
Fi 17-6 a | 5X3X-39 | 5X3X-42 | 6X 3hx-B4 | 6X 3EX-39 | 6X 34x-48 | 7x 84x-41 
1 | 3-25 5:85 6°85 7-55 880 | ~—«s10-80 
a i9-2 52 | | 5x8 44 54x83 X-39 | 6X 34x 40 | 6X BEX-46 | 7x B3X°3D 7X 84x-49 
f 3-65 6-15 7-65 8-50 9-80 12-25 
96 90-8 ik | 6X3X-35 | 6X3X-3B4 | 6X 34X47 | 7X 35X34 | 7X 34x-48 | 8x 34x-38 | 
wv 4-20 6-80 8-65 9-65 TALEO aE 
| oF 25-4 an | 5 X 8 X -35 | 6X3X-40 | 7X BkXB4 | 7X BEX-41 | 7X 3B4X-50 | 8X 34X44 | 
| = | 4-65 165 9:65 10-80 12:45 | 15-265 
| 65 ait aa lsxgx-40 | 6X3X-46 | 7X Bx-41 | 7X 3$x-48 | 8X 34x-38 | 8 X 34xX-52 | 
ae | | See eis ree 10-80 12-05 13-85 17-15 : 
me ae ae | 5}XB X -BD 7x 34X47 | 8X BEXBD | BX BEX-44 | 9 x B4X-40 A 
. 5-70 9-40 11-90 18-25 15-25 18-90 
| S 5}x8 X40 | 7X3 X-38 8X 34x41 | 8 X B4X-50 9X B3X47 2 
qmapns () 72 a haks | | 6-25 10-25 13-10 14-60 16-70 20-30 | E 
sin¥ 6X Bbx-34 | 7X Bhx44 8X 35X40 | 8X 34X-47 9 x 84x-54 | | 
Pei, ce! | 6-85 11-30 14-85 16-00 18-30 22-70 
a Aer e A @XBEXBB | TXBEX4D | BXBEX4D | BX BEX-D4 | 9X BHX-43 
|. z 7-40 12-25 15-50 17-60 19-65 24-40 
ad err i = 6 x 34x-40 | 7 x 34X51 | 8 X BEX-47 9 xX 84x45 | 10 X 35X-48 
5 7-65 12-65 16-00 18-15 20-20 25-15 
he S00 rv | 6 X 34x-42 8 x 34x-49 | 9X BbX-B9 | 9X BEX4B | 10 X 3hx-46 
| | 7-95 12-95 16-45 18-65 21-05 26-10 
-* [3 6X BbX-44 | 8X B4X-BD | $X3BbX51 | 9 XBEX42 9X BbX-50 10 X 3hXx-48 
a Pap hd | 8-20 13-25 16-95 19-40 21:60 | 26-80 
‘ ‘ 6X BbX-46 | 8X 34X37 | SXBHX-DB 9X BEX44 | 9X 3hx-52 10 X 34x50 
4 ah = | 3-50 | 18:65 17-40 19-90 22-20 27-40 
7 7 | 6 x Bhx-47_ | 8X Bhx-39 | 8X 3hx-55 | 9X 35X46 9 X 84x-54 | 10 X 84X-52 
mr silks sie 3-65 | 1410 17-85 20-50 22-70 28-10 | | 
| 6x 3bx-49 | 8X BbX-41 9X BhX48 9X B4X-56 10 X 84X-54 
es Fas SE bedi OSar eins 2e00 18-35 21-05 23-30 23-80 | 


Section moduli above are given to nearest *05 


NOTES.—TABLE 7 


1. Scantlings—The bottom frames are to have 
scantlings determined from the Table ; the modulus of the 
reversed frames may be 85 per cent of that of the bottom 
frames corrected as required below. For width of faying 
flanges see )) 3202. 


Table, modulus to be modified in direct proportion. 


FoR FRAME SPACING. 


If the spacing amidships differs from that given in the 


2. Correction to modulus of frames. 
FoR DRAUGHT. 


If dis 


greater 
288 


than dp, modulus to be 


increased 
reduced 


percentage given in the Table per foot of difference. 


Chap. D, Table 7 


by the 


3. In boiler rooms, frames, reversed frames, struts and 


angle connections are to be increased by *10 inch in thickness. 


4. Particulars of sections and moduli are given in 
Table 56. 


DETAILS OF BRACKET FLOORS TABLE 8 


SS ene ee RIVETS IN EACH END OF 
DEPTH OF RIVETS IN BRACKETS VERTICAL BAR ON BETWEEN INTERCOSTAL VERTICAL STRUTS 
FRAME INTERCOSTAL GIRDER GIRDER AND CENTRE 
LINE OR MARGIN > 
NUMBER DIAMETER NUMBER DIAMETER | PLATE NUMBER DIAMETER 
I 2 3 4 5 | 6 7 8 
Inches A Inches Inches = Inches Inches 
3;and4 | 4 4 2 s n| 6x3x°'84 2 5 
a | 
~ g $ S -_ | =a 
< : 
5 S i) ; 2 “ ; 6 x 3 x °36 3 £ 
a Vv 
K 
6 5 } 2 3 || 7x3x8 x 36 4 3 
5) ee : | 
Ai 
5 and 54 | 5 3 2 3 | 8x3x3 x °36 4 4 
6 | 6 ; 2 3 | 8x3x3 x 40 4 ; 
} RQ == —— 
L a 
| - % ies 
Ve 4 | ( : 3 } Can bs heceataibce ns weg -40) 4 ; 
ui) td 
< | = 22 
8 Z| 8 : 4 § | 9x3x3x-4 5 ; 
9 | 8 co 4 ; | 10x38 x38 x °*44 6 5 
faa 
10 and above | 9 “ 4 Z | 10x3x3x ‘50 6 | - 
v | | Vv | | 
es 


NOTES.—TABLE 8 


1. In boiler rooms struts are to be increased by -10 
inch in thickness. 
2. For scantlings of welded vertical struts see D 515. 


81 Chap. D, Tabl 8 


TABLE O 


STIFFENERS TO WATERTIGHT FLOORS 


Spaced 30 inches apart 


DEPTH OF 
CENTRE 
GIRDER 


Inches 


36 


HEIGHT OF OVERFLOW ABOVE INNER BOTTOM 


a he em AB! : doer oe 
20 25 30 35 40 45 50 
<. ma Modutus—Inches = = aes 
A 4 wee A 
| | 84x 3 x-82 | 84xBx-40| 4X3X-B6| 4xX3X-43 | 4xX3BxX47 5XBX BE SXBX 40 | 
| 1-40 1-75 2-00 2-85 2-60 3-00 3-30 : 
aes : 5 
A 
| 4x8x-34 4X8 x -42 bx 8x-ae | 6x8 x -B8 DXBX-44 5XBX-48) 6X3 X-B8 |< 
1-90 2-30 270 | 85 3-65 3-95 4:55 ; 
| = =f aE come Pee Vv 
| | A 
4x3x-47 | 5X8X-88) 5XBX-44| 6XBX-36 6XBX- 54x83 x -40 | | 
i 2-60 3-15 ere | 4-30 4-75 6:25 | 
Aas even eat ; 
Si 5x 8x40 | 5XBX48 | 6X3X-40| 54X3X 36 5EXBX-40 G6XBX-3B6) 6X3X-40 | 
| 3-30 3-95 4:95 5-80 625 +. 710 765 | 
: : L 
es E 
5xX8xX48 | 6X3X-42| 5x8 x-B6| 6XBX-36 6X3X-40 6X3X-46 | 6X3 X52 |Z 
| | 3-95 5-00 5-80 | 7-10 7-65 8-45 p20 ls 
| — 
*s E — ae | = 
| 6 xex-49 BEXBX-B6 6X3X-36! 6X3X46  G6X3X52 7TXBX40 7X3 X -46 
5-00 5-80 7-10 8-45 9-30 10-60 11-65 
v zl eee 
L, | | 
BS 5x3 x-86  6X3X36 6X3X-46 7X3 x Bb 7X$X-42| 7X8 X-49 etary 
Ry 5-80 7-10 845 | 9-95 10-95 12:25 13-85 | 
Re | 


Chap. D, Table 9 


Section moduli above are given to nearest *05 


NOTES.—TABLE 9 


1. In boiler rooms stiffeners are to 
by °10 inch in thickness. 


be increased 


2. Particulars of sections and moduli are given in 
Table 56. 


&2 


BOTTOM LONGITUDINALS 


| CORRECTION TO 


MODULUS 


UNSUPPORTED SPAN 


BASIC Q | FEET 
LENGTH SOR GTNGaOT PER1 FOOT = |——————— — = —_—_— Sess 
= | LONGITUDINALS Pe DIFFERENCE | 
| b BETWEEN 4 5 6 ” 8 
| d and dp | 
: alle : as 2 = = 3 Soa =) d=» 
Feet aa |. Feet Per cent Ai ee ees | ‘Modalus—Tathes 3 eer hee = 
|A| 54x 3 x-37 6 X 3X -87 6X3 -46 7X38 -35 7X3xX-43 [A 
ret : 9 
a ie a cde onl Wilner Coen eet 845 9-80 1-15 | 
7 l\}| 6x3x-88 | 6xX8x-43 | 6x3XxX-53 | 7X8x-42 | 7X8X-50 
29 5-6 6-4 
oie ee Coe le |) | 6:65 805 | 5 10-95 12-40 | 
| 6 X 3 X 38 6 X 3 X +50 7X3 -39 7X3 X -48 7X3 X-57 
294 6: 0 
= 92 ‘ Reese clea 9:00 (10-45 12-05 13-70 | 
aj 6X Bhx-44 | 7XBEX36 | 7XBEX45 | 8X 35x-BD | 8X BEX43 
‘ 8-0 5-6 5 ‘ ‘ 
eee 1 = ae A |e eee Ms ee 11-50 13-25 15-05 | 
“AG ae | ms - | 6 X B4x-50 7 X 84x-42 7 X 8$X-51 8 X 35x-41 8 X 84x-49 | | 
agai she sth | | 9:05 10-95 | «12865 14-60 16-45 
: i : tao 7x 34x-87 | 7x38hx-48 | 8x3hx-38 | 8x 34x-46 | 8x B4x-55 | 
5 2). . | s m4 | bas 
Pee 2: ORs #P |!) zono- | 205 18-85 | 1575 | 17-86 
rae |~ ee Riera ely. aly .n9 9 x 84x-42 a 
eer | Sas | i a 7 X 35X°43 8 X BgX-44 8 X ByX-52 A 
360 ta oe Z| Ils _|_18-00 15-25 17-15 19-40 | 
; ee (Slee : Atte. 7, 
| 7X 3kx-48 | 8X 34x-40 8 X 85x-49 9x 3hx-48 
a E 2 3 2 = 
32 22-8 . rr S| ; 
pee ; | #4 |B] te0s | teas | tds 18-70 | anos |B 
= i . 8 X BEX-45 8 X 84X-55 9 X 3$x-45 9 x 85x-54 
39) 24. : 2 | 2 3 | 
saad it zal ci 13:20. | 15:50 | 17°85 20:20 22-70 
hen 2 i de | | 8X 34x-40 8 X 34X-50 9 x B4Xx-41 9 X 3$X-51 | 
‘ sell 1435 | «16-70 1915 | 81-90 24-45 
mis Bele 8 X 34X-46 8 X 34x-56 9 X 85X-47 9X 84X57 | 10 X 85x-46 | | 
4 26: 4 = 4 2 | 
ag 382 tS Seed 15-75 | 18-05 | _——20-80_ 23-60 | 2610 | 
Wao 6 ie te) ‘a. 4 BX BEXDL | 9X BEXAB 9X BHA | 10 X BEXAB 10 X BEX-2 | 
2 are | 16-95 | 1965 | 2220 | 25S 28-10 
i :: 9 x 34x-48 9 x 34x59 | 10x 34x49 | 10x 34x58 | 
344 28. j | | > ¢ | | 
‘eal a ead 4 le ao 21-05 | atts | ar-t0 30-10 
"7 : : | | | 9x Bbx-44 | 9x 35x-54 | 10x B4Xx-45 | 10 x 8hx-54 
oo ee hi %3 lvl 19-90 22-70 25-80 28-80 32:00 Vv 


Section moduli above are given to nearest *05 


NOTES.—TABLE 10 


1. Scantlings——The bottom longitudinals are to have 


scantlings determined from the Tab 


le ; 


the modulus of the 


inner bottom longitudinals may be 85 per cent of that of the 


bottom longitudinals corrected as req 
of faying flanges see D 3202. 


uired below. 


For width 


2. Corrections to modulus of bottom longitudinals. 


FoR DRAUGHT. 


nea greater 
less 


increased 


percentage given in the Table per foot of difference. 


than dp, modulus to be redurad by the 
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FoR SPACING OF LONGITUDINALS. 


If the spacing amidships differs from that given in the 
Table, modulus to be modified in direct proportion. 


3. In boiler rooms, longitudinals, struts and angle 
connections are to be increased by °10 inch in thickness. 


4. Particulars of sections and moduli are given in 


Table 56. 


Chap. D, Table 10 


TABLE 11 


ATTACHMENT OF TANK SIDE BRACKE] 
(SEE CONTINUATION) 


| FRAME 
paeeee | 4 INCH ORDINARY ANGLE 5 INCH ORDINARY ANGLE 6 INCH ORDINARY ANGLE 
a FRAME ey | THICKNESS ghee BB AND DIAMETER | THICKNESS | NUMBER R AND DIAMETER THICKNESS | ae ae areas ae 
D SPACING | OF TANK PER FRAME SPACE | OF TANK © PER FRAME SPACE OF TANK PER FRAME SPACE 
amipsHips | BRACKET | = gipx SIDE SIDE 
fe | BRACKET | ANGLE Stee | BRACKET | ANGLE Lee BRACKET | ANGLE | 
AND | TO GUSSET | AND To | GUSSET AND To | GUSSET 
GUSSET | MARGIN tect sea | GUSSET |MARGIN | CONNECTION || Gusser |MARGIN | ON 
Feet Inches Inches Inches , | ‘ “Inches | a Inches aI ot fi i 
10 21 28 «| ‘+26 es bt | 
Se a pia 28) | e i 7 = [ached 
. | 
12 214 32 27 5t oo ot 28 5t —_— 5t +29 5* | — at 
| | 
14: 22 36 | = (+28 ore pe st =| 29 5* = bt “30 ei at 
16 224 40 28 5* ae bt 29 pel Pata 5* ‘31 5* ~ 5° 
18 28 44 “32 6* fi 5 
20 234 48 33 6* = 58 
22 24 52 
24 25 55 | 
26 26 58 
28 27 ei? 
30 28 64 | 
82 29 Cay | 
34 30 70 | | | 
i} | 
4 | i - 2 
386 31 (¢ | 
38 32 Rhe-4 
= ees) 
40 38 76 | 
42 34 78 | 
44 35 ig 
n ._ | ae 
46 36 81 
— = a = = = | a —— 
i} } 
48 87 83 
I a) U . 
50 38 84 
+t Rivets $ inch diameter * Rivets 3? inch diameter Remainder 3 inch diameter 
4 8 
For notes see pages 86 & 87 
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TaBLe 11 


(SEE CONTINUATION) 


TO MARGIN PLATE AND FRAMES 


"6 INCH BULB ANGLE '7 INCH BULB ANGLE 8 INCH BULB ANGLE | 9 INCH BULB ANGLE 
SE = ah. — = s | = 
NUMBER AND DIAMETER | NUMBER AND DIAMETER NUMBER AND DIAMETER NUMBER AND DIAMETER 
THICKNESS | 

THICKNESS OF RIVETS é OF RIVETS Jeunes OF RIVETS feet: OF RIVETS DEPTH 
op TANK PER FRAME SPACE OF TANK PER FRAME SPACE | OF TANK PER FRAME SPACE | OF TANK PER FRAME SPACE D 

| swe SIDE —_____— SIDE . SIDE 

BRACKET ANGLE FRAME BRACKET ANGLE | FRAME | BRACKET | ANGLE FRAME | BRACKET | ANGLE FRAME | 
AND To | GUSSET CONNEC- AND TO GUSSET | CONNEC- AND TO | GUSSET | CONNEC-| AND TO GUSSET CONNEC- 

GUSSET MARGIN TION | GUSSET | MARGIN TION GUSSET (MARGIN TION | GUSSET | MARGIN TION 

~ Tnches Inches Inches Inches ay Pane 


t Rivets 3 inch diameter * Rivets } inch diameter Remainder ~ inch diameter 


For notes see pages 86 & 87 


85 Chap. D, Table 11 


TABLE 11 : ATTACHMENT OF TANK SIDE BRACKET 


(CONCLUDED) 
| FRAME 


aaa = 10 rNcuH BULB ANGLE I 11 INcH BULB ANGLE eae | aw oh INCH BULB ANGLE 
Re rr ae er re i bee 
SPACING [nee Zeer ss PER FRAME SPACE | OF TANK PER FRAME SPACE | OF TANK PER FRAME SPACE 
D amrpsoirs | BRACKET | sip SIDE | | SIDE 
ABOVE | BRACKET | ANGLE BRACKET | ANGLE | vraue | BBACEET | ANGLE | 
sae AND To | GUSSET bes AND | TO GUSSET | Conn gorroN AND TO | GUSSET | | he 
GUSSET | MARGIN | CONNECTION | GusseT | MARGIN | GUSSET | MARGIN | | COMME 
— | - — u ! | 
Feet | Inches Inches Inches | Inches Inches | | 
TORT 21 28 ; 
12 214 32 
14 22 36 
16 | 224 40 
18 | 38 44 | 
20 | 25 48 
— — — ——— - = — — —_ — — — - —— ——_ _ 
22 24 | 652 38 6 4 8 | 
24 25° | 55 | -40 Pee) ia ay 8 | 
26 26 58 “41 7 6 8 | 42 7 6 8 | 
| 
=: ~ -| oo haha Stal agen aed —* —_ = — 
28 27 61 42 7 | 6 8 43 7 8 43 8 8 9 
30 28 64 43 8 6 9 44 8 i 9 44 9 8 10 
82 29 67 | 44 8 6 G41 eahh 8 7 9 45 9 8 10 
34 30 70 45 8 6 9 “45 8 ’! 9 46 9 8 10 
36 31 72 “45 8 GAs 9 | 46 9 7 10 47 9 8 10 
= ne 2 ie Pak ti re ace lee —|—_— 
38 82 74 46 8 7 9 47 9 7 10 48 9 8 0 
40 33 76 ree Oe 7 10 47 9 8 11 48 9 9 ll 
42 | 84 78 48 8 8 10 48 9 9 11 49 10 9 il 
44 35 79 48 9 8 10 18 GJ SES 11 49 10 | 9 12 
ae oe maa pe ce aw awe 4 Ss r | _ _s= 
46 36 81 48 9 8 10 49 9 ee mee 50 10 9 2 
- é 7 es, ae 2 ‘ [ass a AT vi me &. — é — a 
48 | 387 83 49 9 8 10 50 10 Sieh yp UN ev in ee 11 9 2 
— _ best — _s _ +s Pe tee .— ee a hs eo Ne wha - c= = - a ——e 
50 | 38 | “50 10 9 11 50 11 9 2 
Rivets 7 inch diameter 
NOTES.—TABLE 11 
1. Corrections.—If the frame spacing amidships 
sieen than that given in the Table, the thickness of the ts 
side brackets is to be soins at the rate of °01 inch { 
every two inches of difference. 
2. The height of tank side brackets is to be meastl 
at the inner edge of the frame. 
Chap. D, Table 11 86 
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0 MARGIN PLATE AND FRAMES 


TABLE 1 1 


(CONCLUDED) 
FRAME 
—— 184 inca Buns ANGLE i = 15 incu cHANnNEL ae 17 rch cHaNneL 
a NUMBER AND DIAMETER NUMBER AND DIAMETER ‘| ])S*CNUMBERR AND DIAMETER _ 
THICKNESS OF RIVETS THICKNESS OF RIVETS THIOKNESS OF RIVETS DEPTH 
oF TANK PER FRAME SPACE OF TANK PER FRAME SPACE OF TANK PER FRAME 8PACE 
SIDE SIDE = a SIDE a = - D 
BRACKET ANGLE eter BRACKET ANGLE | mages a BRACKET ANGLE — 
AND TO peal PE eRe AND TO GUSSET | Paeaneete AND TO GUSSET 
QUSSET MARGIN GUSSET MARGIN ty GUSSET | MARGIN i asada soll) 
| 
~Taches Inches Inches . Feet 
10 
aly 
—_——_———_—- — == = _ = ert ee ar Goad | — 
14 
16 
: = - re FAs 
18 
20 
22 
24 
26 
44 9 8 10 45 9 9 12 “46 10 9 14 28 
45 10 8 10 46 10 ) 12 “47 1] 9 14 30 
16 10 8 11 16 10 9 12 “47 1] 9 14 382 
47 10 8 11 47 10 9 12 48 1] 10 14 84 
48 10 8 a 48 10 9 12 49 1] 10 14 36 
49 10 8 11 19 11 9 12 “HO 11 10 14 38 
0) 10 “ 1] 0) 1] 10 12 51 12 1] 183) 40 
ol 11 9 12 al 11 10 13 92 12 11 15 42 
a1 11 9 12 52 12 10 13 “D2 12 11 15 44 
1 11 9 12 2 12 10 13 52 13 ll 15 46 
2 12 10 12 52 13 11 13 52 14 12 15 48 
D2 12 10 12 “D2 138 11 13 52 14 12 15 50 


NOTES.—TABLE 11 (continued) 


Rivets ¢ inch diameter 


8. The angles connecting the tank side brackets to 
the margin plate are to have the same thickness as the 


brackets, 


4. In boiler rooms, the tank side brackets, gussets and 
“olhecting angles are to be increased by °10 inch in thickness. 


5. For increases in way of panting region see D 906. 
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Chap. D, Table 11 


TaBLE 12 MAIN FRAMING 
(SEE CONTINUATION) 
CORRECTION - 
TO MODULUS DEPTH N FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
FRAME BASIC FRAMING - if NE AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
DEPTH SPACING DRAUGHT IN ns pageennl 2, Ss FEET 
AMIDSHIPS PEAKS DIFFERENCE | 
D dp A | | 
aa a 8 10 12%) 13 14 15 16 17 
d and dp ; | 
i INCHES le = INCHES S es a 
Feet Inches Feet —|_Modulus—Inches*| Per cent aed as oT ee rah. uoaaliboNeke® “ees ees Sasa 
A : Sok : 
10 91 8-0 ||32x25x-39 15-0 34X3X+29'3hX3X-35)35X3X-424 X 3X-3B64 X BX -40 
; 1-50 1:25 | 1-50 1:80 2-00 2-20 
ae, Eee, ta = art i | ; a a 7 
1 213 in | 3}x24x-41 14-0 35x3X-32134X3xX-40\4 X 3X-404 X 8X-45)5 X 3 X +325 X 3 X +36 
Ses ean : i= Ls ee ee (cit Se 1-75 220 | 245 2-70 | 3:00 _ brs 
12 21h 9.6 | (bX 3X° 86] 13.9 34X3X-874 X 8X-87\5 X 8X-31/5 X BX-B55 X BX +395 X BX -446 X 3 X -33 
Sagan Miva | 2-00 1:60 205 | 260 2:95 | 325 | 865 | 4:00 
13 * 918 10-4 4X3 X -39 120 4X 3X-44/5 X 3X-36/5 X 3X 415 x 3x 466 X 8 X +3516 X 3 X -896 X 8 X -44 
im” ei, 2-70 2:00 2-40 3-00 3-40 | 380 | 4:20 | 4:65 5-20 — 
5 . £ AS ie 23) 27 ° . 6 . 
14 29 ie | paren 7b ee 5X BX-B45 X BX-4316 X BX-B36 x BX 3716 X 8 X -4116 X 8 X -4616 X 8 X +51 
3-40 2-40 2-85 355 4-00 4-40 4:85 5-40 6:00 
Pt ee | au | Pe a eas Reese a eee Romemeraen ners 
15 22} 190 [BP x8% 48) 9.5 5X BX-406 X BX-34)6 X BX-BBG X BX 436 X BX of bSxX3 X +8916 X 8 X -B46 X 8X °3 
Fe vat: %) 3-60 2-80 3-30 4-10 4:55 510 5-65 6-15 6-80 
a = ps ea el Le it oe us 
16 2} aca |° 5XBX-46) 19.9 6 hig 4416 X 8 X -4.9154 
a 3-80 2 _ 3-80 | 4-20 4-80 5:20 
| 7 E a 
6X 3X -34 6 X 8 X +826 X 8 X +366 X 3 X -41/6 X 8 X -46) 
alee 223 13-6 9-5 
aa ; || 410 4:40 | 5:20 |_:70_ 6-05 6-50 710 | 780 | 8-45 
18 a8 7 e “36 9.9 (0X 8X: BC 54X3X-3854X3X-42.6 X BX-B56 X BX - 396 X 8 X 4916 X 3 X 487 X BX 38 
: ee | } rT: Ce |e 6-05 | 6-50 | 6:95 7-50 | 805 | 875 | 945 
19 23] 15-2 6 X 8 x -40 8-5 5x 3X-4014x3X- 436 X 8X 386 X BX: 41/16 X 3 X -46/6 X 3 X “51/7 X 8 X -36/7 X3X- “41 
: | 4-75 625 | 6-60 | 7385 | 780 | 845 | 915 | 9% 95 | 10-80 _ 
| 20 ost | 160 |[\°%8%"43) 9.9 6 X 8X-B46 x 3X-376 x BX-446 X 8X-48 7X3 x “B87 X 8X +437 X 8X -49 
| P Sel 8: EVI ek |O BRO | ee | ez 875 | 9:50 | 10-25 | 111d | 12-25 13-35 | 
£ N5AXxs x “34 Xx 84 6 X 8X+386 X 3X-4216 X 3X-48 7X BX B77 xX 8X 427 X 3X -48 8xX3xX8 
21 233 16-8 .| | 75 | | 
bai 5-60 Wey Eb 790 | 875 | 9-85 10-10 10-95 12:05 12:95 | 14:10 
| a, ele —F aes ie a | a | se | | ee Is at ; ras os —— 
20 24 17-6 lIsaxa x 39 7.0 6 X 3X-42/6 X 3X-46) 7 X 8X-87/7 X 3 X 42/7 X 3 X 47 8X3 X 888 x 3 Xo 
; f % | 615 | 790 | 845 | 9:50 | 10-10 10-95 11-85 | 18-00 13-85 | 15-45 
23 24h 184 6X3 X +33 6-6 |6 X 3X-47) 7X 3X-B87 X 3X-42/7 X 8 X -47| 8 X 3X -B88 xX 8 X 488 X 8 Xo 
= y 6-65 | 860 | 9-20 10:25 | 10-95 | 11-85 12:75 | 18-85 | 15:00 | 16-85 
: =e A oe x | =" | ———— 3 : _ eae 
24 be 19-2 | [6X3 % 37 as 7 X BX-B67 X BX-427 X 8X47 8xX3x- 378 X 8X 428 X 3X -48 
+, (nine) ey os 4 | ee eee (9:30 | 9-95 10-95 11°85 | 12:70 | 13-65_ 14-75 16-10 | 17-40 _ 
25 ob} ae 'Bi6 x 3 x -42) gg (0% BX:B77 X BX-A1I7 x 8X47 8 X 8 X +378 X 3 X -41/8 X 8 X “478 x B4X-51 
= Heh} DOG: Buc ee 10:10 | 1080 | 11:85 1265 | 13-65 ‘14:55 | 15-90 | 16-95 | 18-55 _ 
aan se a pOXSX-46)) (7X BX-42)7 x BX-45/7 X BX-52 ISX BX 418 X 8X -468 X 8X +51 9 X 84X-4 
(me 5 8-45 10-95 11°50 12-80 13-60 | 14-55 15-65 | 16-85 | 18-15 19-65 — 
7 | 26h S16 | 16 X 8X -52| ny 7x 3X-47/7 X 8X-50 8 X 3X-41/8 x 8 X -46/8 x 8 X -50 9 X 84x-42'9 x 34X-4 
‘ | | 9:30 i st Tees 12-40 | 13-70 14-55 15-65 15-60 18-00 19-40 21-05 _ 
ae. | 3? 99.4 [7 x8x- 36 3 7X 3xX-51 8 X 8X-42/8 X 3X-46)8 X 34x-49 |g x 8hx-419 x B4Xx-47)9 x 4X5 
Basi ve 9-95 12-60 13-30 14-75 15-65 16-45 17-75 19-15 20-80 22-45 
29 mT ce 7X3xX-4]| my i8 X 3X-40/8 X 3X-46|8 X 3X-50) 9 X 84x-40/9 x 834x469 X 34X-52 
Sead ite | 10-80 18-75 | 14-80 15-65 16-60 | 17-75 18-90 20-50 22-20 24:00 __ 
on | = ae 1 | 7 -——' 
aa: bon Sid 7X8X-45 so  * 3X-42/8 X 3X-45)8X34X-50) 9 X 35x: 409 xX 34x: 459 x B4x-5119 x 84Xx-57/1L0X34X4 
7 ™ \|| 11-50 : 14-75 15-45 16-70 17-75 18-90 20-20 | 21-90 23-60 | 25-80 
iV 
Section moduli above are given to nearest *05 For notes see page 93 
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MAIN FRAMING TABLE = 2 
(SEE CONTINUATION) 
CORRECTION 
TO MODULUS DEPTH N FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
; FRAME BASIC ai ove AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
"RAMING 
— SPACING | DRAUGHT | ,, z Sa ss FEET 
PER 1 FOOT — — = = = ss 
D AMIDSHIPS | dp DIFFERENCE) 
BETWEEN 19 20 ~ 21 22 23 24 25 26 
| d and dp 
Pest Inches Feet. | Per cent ae Cs RRA TOS ee ee ee Modulus Inches? — — — a aes pen —— + > 
A | ie eae 
10 21 8-0) 15-0 | 
11 214 8-8 14:0 |», 
——- — — Saale — — — —— a = —. = 
12 215 96 | 180 4 
r I 
13 223 10-4 12-0 | | 
= ees 4 2 ft anes _ p ae 
| A 
14 22 | 11-9 11-0 | 
6 X 8 X +43 
15 |= o28] 12-0 10-5 
|| 8-05 
ia ea Te iit ey! (aie 
6X3x-50| 7x3 -35 | 
16 225 12-8 10-0 
| 3 || 900 | 9-80 
bo 7 | ie = 3 ; 
| , | [Beers 7X8X-43|7X8x-48 
| 17 223 13-6 9-5 ; 
| ; | 10-10 11-15 | 1205 _—_—| 
“eh - eel —— — oes 4 
7X3X-45|7X3X-50|8X8X-37 | 8X38 x -42 
18 23 14-4 9-0 : 
are | 11-50 12-40 18-65 14-75 
4 tied ie = & ne 
19 a4] re a 7X3X-52|8x3x-39|8x8xX-44|8x3X-50 | 8X38 Xx -55 
| Zz | ov . | 
pee pia [ 12:80 | ‘14-10 15:20 16-60 | 17-80 s : 
93h 16-0 8-0 8X3 xX -41 | 8X3 xX -46 | 8X3 xX -52 | 9 x 34x-44 9 x 84x-50 
eta 14:55 | 15-65 17:10 | 18-50 19-90 21-60 
ee | za iu ed te eld Se is seh 0a sated aad: 
233 168 | ae 1) 8x3 x -46 | 8xX38X-°51 | | 9X 34x-44 | 9 x 84x-50| 9 x 84x-55 
ye & 15-65 | __ 16-85 | 18-80 19-90 21-60 28-00 24-70 : 
- eck a Z| 8X 8X -50 | 9 x 3hx-43 | 9 x 34x-48 | 9 x 84x-55 10X34x-47| 10x34x-52 
7 ; : 2 16-60 — 18-00 19-65 21-05 | 28-00 24-85 26-45 28-10 
- a re B 9 X 8hx-41 | 9 x 34xK-48 | 9 x BhX-54 10X34x-47} 10x34x-58| 10x84x-59 
“on ‘ : 17-75 19-15 21:05 | 22-70 24:55 26-45 28-45 30-45 
ce ibe ne | 9 x 84x-89 | 9 x 84x-46 | 9 x 84x-52 10x34x-46| 10*35X-52| 10X84x-59 
oi i | 18-65 20-50 22:20 24-10 26-10 28-10 30-45 82:55 
ues nti mn | 9 x 34x-45 | 9 x 34x-51 | 9 x 3$x-58 10X3$x-51| 10X34x-58 11X34xX-52 
2 oi ‘ _ 20:20 | 21-90 28-85 25-60 27°75 30-10 82:25 84:55 
< dae ry | 9 x 84x-50 | 9 X 84x-56 | 10X3}x-49 | 10x384x-56 11x3$X-51| 11x84X-57 
- 3 21-60 28-30 25-25 27-10 29-45 31-90 34:20 36-60 
a =A | ! : : een 
a fis as | 9 X 84Xx-55 | 10X34x-48 | 10x8}x-54 11X3$X-50| 11X85xX-56) 11X35X-63 
Jide ‘ j 23-00 24:75 26-80 28-80 | 31-40 88:80 | 86-20 39-00 
ah hy 24 eo | 10X34x-47 | 10X3$x-54 11x34x-49| 11X3$x-55| 11x84x-62| 12x34x-50 
as a ey | | 24:50 | 26-45 28-80 (80:80 ‘33-45 | 35-80 38-60 41:20 
ay uty Pe 10X34x-46 | 10X34x-52 | 10xX34x-59 11X84x-47 | 11X384x-54| 11X3}X-61| 12x384x-49| 12x34$x-55 
dts = 3 | 26-10 28-10 80-45 32-70 35-40 | 38-20 40-75 43-55 
4 Bre ae 10X8$x-51 | 10X34x-58 | 11X34x-46 | 11X34x-53 | 11X35x-60 12x3}x-54| 12X385xX-61 
a - ae | 27-75 30-10 82°80 85-00 87-80 | 40-40 48-05 46-40 
— | t | 
Section moduli above are given to nearest +05 For notes see page 93 
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TABLE 12 MAIN FRAMING 


(SEE CONTINUATION) 


| CORRECTION | 
| TO MODULUS | DEPTH N FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
| FRAME | BASIC A a | AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
| "RA NG . 
a SPACING | DRAUGHT | per 7 FOOT ——— 7 A 7 —_ ___FEET : unio 
D AMIDSHIPS dp DIFFERENCE | | 
BETWEEN | 27 28 29 30 31 | 32 | 33 | 384 
| dand dp | | 
Feet Inches Feet Per cent [to Sas a Tee ae Modulus Inches? “Se es — — —> 
| } |A| | | 
10 21 8-0 15-0 |!) 
au 214 | 8-8 14-0 2 | 
pel eke at MAE) ; ates > x Bee 3 p 
\7, | 
12 214 | 9-6 13-0 ~ 
—|— l |__}—— b-— 
13 214 10-4 12-0 || 
V| | 
ae =! bi "4 | Zz x ame Sy F : a a. 
14 22 112 -| 11-0 | 
15 224 12-0 10-5 | 
=—_ - _e _ | = —— em Ve = - = = | - = = a 
= | | 
16 224 128 | 100 |1| 
ae |e peer ic : = 2 é wt 
Page | 
17 223 13-6 9-5 |.| | 
18 23 14-4 9-0 | 
ss Pe if -—+ melee 2 ‘ Sis 
19 23 15-2 8-5 | | | 
. | a a 5 i - ~ - 
20 234 16-0 8-0 | 
— =— a —_ |on —s —_—_ = ~——— es dedi —_ —_ 
21 234 16-8 7-5 c | 
22 24 17-6 | 7-0 |5 
— — Siu = _ _ | - — = = = = a — — —_ a 
23 244 18-4 6-6 | , | 
Y. a 382-€5 
| ie yf Paes w Sat ey as a a J 7 a 
24 | 25 19-2 6-3 | 11X3}xX-52| 11X3}x-58 
; | [;| 8455 | 87-00) | = i, 7 
25 54 20-0 fue | 11X3}x-58! 11x35x-64) 12X34x-51| 12x34x-56 
ce : | Bg 39-40 |__41-65__| 44-00 wah : 3 
26 | 26 20-8 5:8 11x35x-64| 12x35x-51| 12X34x-56) 12x34x-62 12K4x4x-56 | 
a ted ‘ | 39-40 | 41-65 | 44:00 | __ 46-85 49-40 | “= 
27 | ont aie Pe 12x34x-51| 12X34x-56) 12X35X-6212X4X4x-57)12X4X4X-63 
#09 21°00 vw | 
“ Ca a tl 41-65 (44-00 46-85 | 49-80 | 5220 55-00 
28 ie 65.4 by | 12x84x-56) 12x35x-62|12x4x4x-5712X4x4x-64 LbxX4X4X-42 
“ an v 
‘ Ak 44:00 46-85 49-80 | 52-60 55-30 58-15 60:95 | 
29 ba iat i | 12X8hx-62 |1L2x4x4X-57 12X4X4X-64 LoX4X4X-43) 1D X4X4XAB | 15 X4X4 X58 
ss yet we ly) 46-85 49-80 52:60 55-55 58-55 61-55 64-60 | 67-65 
30. °| 9 240 60+} A 12X4x4.X-56 124 X4x-64 1DX4X4X-44 15X4X4X-49 15X44 %-54 | 15 X4X4x-60 
4 z gigu .. 49-40 52-60 55-50 58-75 2515 65-25 68-25 71-80 
Section moduli above are given to nearest *05 For notes see page 98 
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MAIN FRAMING TABLE 12 
(SEE CONTINUATION) 
CORRECTION 
ae are 10 MODULUS DEPTH NM FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
| BASIC FRAMING OF MAIN AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
DEPTH SPACING FRAMING 
ae DRAUGHT IN PER 1 FOOT : __FEET - er fede £ 
D di, PEAKS DIFFERENCE | | | 
SHIPS BETWEEY 8 | 10 12 18 14 1% | 16 | 1 | 18 
| d and dp | | 
vee Inches Feet Midsine eck” Per cent cis - a 5 Mc ers pies? i Se 6 EF pes See. 
31 ee M7 x3 x51! 2g °* 84x-478 X 34X-50 ‘9 x  Bhx- -40.9 X 85x-45/9 x 34X-50/9 x 3hx ‘56 10X35X-48 10X84x-49 
cia! | ae | 12-60 16-00 16-70 17-80 18-90 20:20 | 21-60 23-30 25-15 | 27-10 
32 - nb | 8X 3 xX -38 Le 8 x 34x-5i 9 x 34x-419 x 84x-459 x 34x-49]9 X B4X-55) 10x8}x- 42 10x3}x- 47 10x84x-54 
Ze zorb . 
13-85 16-95 17-70 19-15 20-20 21-35 28-00 24-80 26-45 28-80 
— { | —- | a 
Ba | 29} | 26-4 | 8X BX 44 Py 9 X 84X-409 x 34x-469 x 3B4x-499 x B4x-54/9 x 35X-59 10x8}x- 45 10x3}x- 52 10X84x- 59 
= el |e | 15-20 | 18-25 18-90 20-50 21-35 22-70 2415 25-80 28:10 80-45 
34 a 7.9 |, 8X8 X50) Pe tal, ae 34-439 x 84X-459 x 35x: 509 X 84xX-549 X 34X-5R|LOX35X- 44 4 10x8}x- 5010X34x- 56 11x3}x. 4b 
; =a | 16-60 r 19-65 20-20 21-60 22-70 23-85 25-45 27-40 29-45 31-95 
35 30} | 28-0 | 8xXBX-55) 4, (9x 34x-469  35x-509 X B5X-559 X BEX-59 10X35 X-44/10X35X-48 10X35X-54 10X%83X-60 11X84X- 49 
- 17-80 | ~ 20-50 21-60 23-00 24-15 25-45 26-80 28-80 30-80 83-45 
36 ‘$ a | 9 X 34x-41) “ie 9 X 34x-519 X 34x-54.9 X 34X59 10X34X-4410X3B4X- 48|10x3}X-52 10X34x- HB 11XB}x 46 11X84X-58 
oa 2 19-15 | 21-90 22-70 24-15 25-45 26-80 28-10 80-10 32-80 85-00 
37 sit | 294 9 X BEX-45 ales ee 34X-569 X 35X-58 10X34X-44 10X85 X-48 10X3$X-52|/10X34X-57 11 X385X-44 11X85X-50 11X84X-57 
| aad) Mee | 20:20 | 23-30 | 23-85 25-45 26-80 28-10 29-75 81-55 33-80 36-60 
" Poe | re 9 X 3}x-591103 hx. 43 10X34X- 47 10x3hx- 51/10X34x-55/10X34X- 60.11x3}x- 47 11x3}x- 54 11X8$X-60 
o 21-20 | 24-15 25-15 26-45 27-75 29-15 20-80 82-70 35-40 37-80 
nt she | te 10X35x:- 12 10xB}x- 44 10X34X- 50 10X34. 58 10X34x- 5a10X3)x- 62 11X34x- 50 11X3)x: 56 11X83X-63 
| ale || 21-40 24-80 25-45 27-40 28-45 30-10 81-45 33-80 86-20 89-00 
et ia is 34X-50 oa 1OX35X-44 10X35X- 47 10x3hx-! 58 10X34X-56 10X 24x: 60/11 x34x 47 11x3x-5 3 11xB}x- 59 12x34x. 47 
| pe oe) 3 21-60 25-45 26-45 28-45 29-45 80-80 82-70 35-00 | 87-40 | 89-90 
Se he n es 10X34x-4610X34x-50 10%34x-55 1OX84X-59 11 XB4X-45/11X84X-49 11 XB5X-55 11 X34X-61 12x 84x: 50 
i Sela) 21-80 © | . 26-10 27-40 29-15 30-45 81-95 | 88-45 35-80 38-20 | 41-20 
a \ Eo 10X3$X-49 10X34 X-52 10X34 X-58 10X34X-61 11 X384X-47/1 1 X35X- 52 11x3}x- 57 1ixabx- 62 12x3hx-! 52 
| | 22:00 | * arto | 2610 | 3910 | Si1s | 3270 | 3455 | 36:60 | 860 | 42:10 
os P 9 X 34x: 52| : 10X34X-5110X3 }x-55 10X34x-60 11 X35X- 46 11X34x- 50/11 x35x-54 11X35x- 60 12x84X- 48) 12X84x-55 
oee | 800 22-20 | Mh 27-75 29-15 30-80 32-3 33-80 35-40 37-80 40-30 48-55 
| : Larrea 
Me y | P 10X35x- 3 10x3}x- 57 11X84X-4511X3hx- 18 11x3}x- 52 11X3}x-+5711x3}x-62 12X34X-50) 12x34x- 57 
a ks e240 | * 28-45 29-80 31-95 33°05 34-55 36-60 38-60 | 41-20 | 44-50 
| an 10X3$X-56 10X35X-59 11X34X-4711X3$X-51 11x84x-55 11x Bx 59 12X34x- 46 12x3hx- 52 12X85X-59 
a | BOD 22-60 ts 29-45 30-45 3250 84-20 35-80 37-40 39-45 | 4210 45-45 
re aa | 10x8X-58 10x34x-61 LIX34X- ae a 58 11XB}x-5 711x34x-61 12x34x- 49 12x34%- 55, 12x3}x-61 
G1 30:0 22-80 | £9 30-10 31-15 33-80 5-00 36-60 38-20 40°75 43-55 {| 46-40 
eal a 9 X 8}X-55 LOx3}x- 60 11x3}x. 46 11X8}X-52 11X3}X-5 5 11X3}x- 5911 XB5X- 69 12x3}x- 51s 2X35x- 57 12x3}x- 64 
6} 30-0 2300 | *° 30:80 | 32-80 84-55 35-80 37-40 | 89-40 41-65 44:50 | 40-75 
2 | L1x34x-44 11x34 Lx. 48 11x34x- 5411X3$x-5 711x3}x- 62) 19x3}x -4812X35x- 58,12xB)x- 5ghl2x4x4x- 54 
|, eee 23-20 dla 31-55 33-05 35-40 36-60 38-60 40:30 42-60 45-45 48-60 
ae | 11X8}x-46 11 xB}X-50 11 X84X-56 11XB4%-60 11 XB5x- 64 19x84X-50 12xBx- 55 12x34x- ‘6 112X4X4X-57 
pay Seo 2s4o | *9 82-80 33-80 36-20 3780 | 39-40 | 41-20 43°55 | 46-40 49-80 
. | 9 x 84x-57 11X34x: 4811x3}x- 52 11x3}x- 59111x34x- 62'12x3}x- 4812x34x- 52 12x3}x- 5812x34x- 6d|19x4x4x- col 
| Pat) eel 4° 33-05 8455 | 87-40 | 88:60 | 40-80 | 4210 | 4495 | 47-75 51-00 
Vv | 
Section moduli above are given to nearest +05 For notes see page 92 


91 Chap. D, Table 12 


TaBLE 12 


MAIN FRAMING 


(SEE CONTINUATION) 
CORRECTION | : 
TO MODULUS DEPTH hN FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
FRAME | BASIC OF MAIN AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
DEPTH FRAMING 
SPACING | DRAUGHT! prp 7 FOOT Z Le a z 
D AMIDSHIPS dp DIFFERENCE 
BETWEEN 19 20 21 22 23 24 25 26 
d and dp | 
Feet Inches Feet Per cent a el ee eee ee Nidan TH 194 eee ab oe “ns 
31 28} 24-8 4:8 *) 10x3}x-56 :11x84x-51 | 11X34x-58 | 11x3}x-65 | 12x85x-58 | 12x85x-60 |12x4x4x-54 
' i 29-45 81-75 84-20 37-00 89-80 42:60 | 45:90 48-60 
32 29 25-6 46 10X3$X-61  11X34x-49  11X34x-56 | 11X8hx-64 | 12xB}x-52 | 12X34X-59 | 12K4X4X-5312X4X4X-61 
31-15 33-45 36-20 89-40 42-10 45-45 48-20 | 51-40 
2 = — Eee a tae -— - ee “s = sd = ir — — ee : 
33 | 29} 26-4 44 11X3$X-47  11X8$xX-54  11X3$x-61 | 12*35x-50 | 12x384x-55 |. 12X34x-64 | 12X4X4X-6012X4x4X-68 
neh (38 : ” 82:70 | 385-40 88-20 =|. 147-20 43-55 47-75 51:00 | 5415 
34 - 80 272 4:3 | 11X34X-52 | 11X8}x-58 | 12x84x-48 | 12x8}x-55 | 12x34x-62 | 12X4x4x-58) 1244-66) 
Hn 84-55 37-00 40-30 43-55 46-85 50-20 53-85 57-00 
385 304 28-0 49 11X34X-56 | 11X84x-63 | 12x8$x-52 | 12x34x-59 |12x4x4x-55 12K4X4X-64 | 
{ | 86-20 39-00 42-10 45-45 49-00 52-60 56-05 60-00 
36 3] 28-8 4-1 F 11X3$x-59 | 12x35x-49 | 1234x-56 |12x4x4x-51 12xK4x4x-60 15X4x4x-45 
bn 37-40 40-75 44-00 47-40 51-00 54:95 58-80 62-75 
a a a ” az * 7 <a oe ae a 
37 314 | 29-4 4-0 Bl LLXBEX-65 | 12xB4x-53 12X3HX-61 | 12X4x4x-57 12X4X4X-67 15X4X4X-4315X4x4X-49) 
t %| 89-80 42-60 46-40 49-80 58-75 | 57-40 | 61-55 65-25 
38 39 30-0 4-0 || 12X8X-49 12x35X-56 12X8hX-64 | 12X4x4x-61) | (15XAX4X-46 15X44 X54 
IB] 40-75 44-00 47-75 51-40 55-25 59-30 68-35 68-25 
39 2a | aD 40 | '| 12X84X-52 | 12XB4x-59 | 12X4K4x-55 12X4X4x-64 “15X44 X+49 15 X4X4.X-56 
: | | 42-10 45-45 49-00 52-60 56-50 60-50 65-25 69-45 
40 33 80-0 yer 12X3hx-54 | 12xXBhx-61 | 12X4x4x-58 12x4x4x-68 15X4X4X-44) 15X4X4%-50 15 X4K4X-57 
a. “a | 43-05 46-40 50-20 =| 54-15 57-80 62-15 65:85 | 70-05 
41 33h 30-0 xi 12X35x-57 | 12x35x-64 | 12X4x4X-6]| 15X4X4X-45) 15X4X4X%-5215X4X4X-60 
Horan cao x 44-50 47-75 51-40 ~| 55-10 59-10 62-75 67-05 71-80 
42 84 30-0 4-0 | 12X3$x-59 [i2x4x4x-55 12X4X4X-65) 15X4X4X-48) 15X4X4X+55 1X4 X4X-62 
ikea a. E 45-45 49-00 53:00 | 56-40 60-80 64-60 68-85 73-00 
43 34h 80-0 “0 | 12X34x-62 | 12x4x4x-58 12x4x4x-67, 15X4xX4x-48 15X4X4x-49 15X4%4X-56 15X44 X64 
. | ee 4] 46-85 50-20 53-75 57-70 61°55 65-26 69-45 74-20 
44 35 | 30-0 Py es 12X84x-64 |12x4x4x-61 15X4X4x+45 15X4X4X-52 15X4K4X-59 15 X4K4X-66 
: | anzs 51-40 55-10 59-00 62-75 67-05 71-25 75-35 
45 854 | 80-0 “£0 | 12X4X4X-55| 12X4K4x-64 1DX4X4X-47 15X4%4X-54 15X4X4X-61 
ee Vio) | 4 | 49-00 52-60 56-30 60-25 64-00 68-25 72-40 76-90 
46 | 36 30-0 40 | 12X4X4X-+58 12X4X4X-67 15X4X4X-43 15X4X4X-50 15X4X4X-56 15X4X4X-63 
50-20 53-75 57-60 61-55 65-85 69-45 73-60 78-20 
\p| 12X4X4X-61 15X4X4X-45 15x4x4x-51 15X4K4X-58 15X4x4x-65 
B| 5140 | 54-90 58-80 62-75 66-45 70-65 74-80 79-45 
<| 12X4X*4X-64) 15X4X4xX-47 15X4xX4x-58 15K4x4xX-60 17X4X4X-49 
2  -§2-60 56-10 60:05 | 64-00 67-65 71-80 76-05 80-85 
12X4X4X-67| 15x4X4X-43 15X4X4X-49 15X4X4X-56 1LOX4X4X-62 17X4X4X-Ol 
| 8375 57-80 61-55 65-25 69-45 73-00 77°35 81-60 
| 15X4X4X-45 15X4x4x-51 15X4xX4xX-58 15X4X4X-64 17X4X4x-52 
| 54-70 58-50 62:75 66-45 70-65 74-20 78-60 83-10 


Section moduli above are given to nearest +05 
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For notes see page 93 


MAIN FRAMING TABLE 1 
| (CONCLUDED) 
| CORRECTION 
TO MODULUS DEPTH hN FROM TOP OF DOUBLE BOTTOM OR SINGLE BOTTOM FLOOR 
FRAME | BASIC epee AT SIDE TO TOP OF BEAM AT SIDE OF LOWEST DECK 
— SPACING | DRAUGHT wat E ae - = ; ____—S*FEET 
D |amrpsxzes| d, | DIFFERENCE | 
BETWEEN 27 28 29 30 31 32 33 34 
| d and dp 
Feet Inches Feet Per cent ene — — — — —— =e PRB a hae ae ae —- aba ean, Sane Ped = 
31 28h 24-8 4g \ 12x4x4x-62 15x4x4x°44 15x4x4x«°49) 15K4xK4x°55|/15x4xK4x°6015X4K4x°66 
vel ati ae 51°80 55°30 58°55 6215 | __ 65°25 68:85 | 71°80 15:35 
39 09 «| «(O56 46 1ox4x4x-4d 15 x4x4x°49 15 x4x4x°55) LOX4X4 x61 1X4 X4X 68 
‘all a wi i oo, | 54°95 58°45 62:15 65°25 | 68:85 72°40 | 76°50 79°60 
33 29h G4 Py 15x4x4x°43) 1bx4x4x°49 15X4xK4x°55 15xX4x4x°61) 15 X4K4-x°68)17 X4K4x°48 17 X4K4 KD 
oe | | ee - 57-95 6155 65°25 68°85 | 72:40 76°50 | 80°05 | 83:10 
34 30 27-2 43 | 15x4x4x'49 15x4x4x°54 15xX4x4x°61) 15 x4x4 x68) 17x4x4x°53 17x4x4x°59 
4 go ata | 60°90 65°25 | 6825 7240 | 76°50 80°45 83°85 | 88°30 
35 301 08-0) gg || LOX4x4x°47 15x 4x4x°54) 15 x4x4x°61 15 K4x4 x68) 17X4x4x°5317 X4x4x%°5917 X4K4x°65 
: te : 6400 | 68°25 72°40 76°50 80°40 83°85 88°30 92°75 
36 31 28-8 £1 | 15x4x4x°52 15x4x4x°59) 15x4x4x°66 17x4x4x°53 17x4x4x‘58/17x4K4.x°65 17 X4K4x°72 
“ eset eat ; 67-05 71:25 75°35 80-00 83°85 8755 | 92:75 | _—- 97°80 
37 314 | 99-4 £0 | 15xX4x4x°57, 15x4x«K4x°'65 17xX4x4x°53 17K4x4x°59) 17 xK4xK4x°65/L7X4&4%°71 17x 44X°78 
i ae ea 70°05 7480 | 79:00 | 88°85 88°30 92°75 97:10 102°05 
38 39 30-0 oe 15x4x3x°61 15K4x4x°68) 17 X4x4x°50 174 4x°56) 17 X4K 4x62) 17 X4K 4°69) 17 X4X4X°77 ‘< 
= és 72°40 76°50 81°60 86:10 | 90:50 95°65 101°35 
By aay enn | nn |} | Lox4x4x°68 17x4x4x°52) 17x4x4x°58| 17x4x4x°64)17xX4xK4x°71) SSCS: . 
91 . . 
as = eae? 2% | 73°60 78°25 83°10 87°55 92:00 | 9710 
| eae ee || 15X4x4x°65 17x4x4x°53) 17x4xK4x°59) 17x4x4x°66) 17x4x4x°72 a 
a | *8 we #0 Bl 7480 79:25 | 83°85 88:30 | 9845 | 97°80 
| Fr 7 a RR 7 “e ” 27117 Ly] - ; oe 
20} . : IZ 15x4x4x°67 17 X4X4x°55 17x4x4x°61) 17 X4x4x°67) 17x4xK4x°74 
| Eas a ee | ee 80°50 | 85°35 89°75 94:20 9925 | nee | 
42 34 30-0 i ere ©) 15x4x4x°69 17X4x4x°50) 17x4K4x°56 17x4x4x°63 17X4x4x°69) 17X4K4x°76 7 = 
; io are | 77°10 81°60 86°10 91:25 95°65 | — 100°65 
; ee al 17x4x4x°52| 17x4x4x°58) 17x4x4x°64 17x4x4x°71) 17X4x4x°78) j 
ay S45 | 800 £0. | | 78:25 83°10 87°55 92°00 97°10 102-05 
fer a. ee ee 17x4x4x°33) 17x4x4x°60, 17x4x4x°66 17X4x4x°73, yy 
44 ae a 5k | 79°60 83°85 89°00 93°45 98°55 
a : : 17x4x4x°49 17x4x4x°55| 17x4x4x°62) 17x4x4x°68 17X4x4x°74 =. “Ti ea 
45 354 | 30°0 #0 | | 80°85 85:35 | 90°50 94:90 99:25 | | 
a o | an ||| 1¢x4x4x-5l) 17x4x4x°57)| 17x4x4x°63 17X4K4x°70 17xX4x4x°76 ie 
ee | ee Ol 2 weap 8685 | 91°25 96°35 10065 
a : 17x4x4x°53 17x4x4x°59| 17x4x4x°65 17x4x4x°71 ole 
47 36 | 30°0 £0 | 385 | 88:30 92°75 97°10 | 
ere ; | 17x4x4x°54 17x4x4x°60) 17K4x4x°67 17K4x4x°73 | a ta i 
oe ts ee 84°60 89:00 94°20 98°55 | 
) a n |. an. || |17x4x4x°56| 17x4x4x°62] 17x4x4x68)—t—“‘ésrSC# rh on art ea if 
m ha me | 00 ue | 86°10 90°50 94-90 a | Zz 
? ae an |y|17X4x4x°58) 17xX4x4x°64] 17X4K4x-70 7 one a TE 
50 88 30°0 CO Ross 92:00 96°35 | 
Vv 


Section moduli above are given to nearest -05 


1. Correction to modulus of peak framing. 


FoR DRAUGHT. 


If d is greater 
less 


foot of difference. 


than d;, modulus to be 


NOTES.—TABLE 12 


increased 


reduce 


q by 9 per cent per 


_ 2. Corrections to modulus of main framing.—The Table modulus 
is to be corrected, if necessary, as follows :— 


For DRAUGHT. 


If dis greater than d),, modulus to be 


less 


given in the Table per foot of difference. 


increased 


reduced 


by the percentage 


93 


FoR TANK SIDE BRACKETS AND BEAM KNEES. 


If the height of the tank side brackets above the inner bottom is 
greater than that derived from Tables 6 and 11 or the depth of the 
beam knees greater than that required by Table 28 the modulus may be 
reduced at the rate of 4 per cent per foot of difference. 


If the height of the tank side brackets above the inner bottom is 
less than that derived from Tables 6 and 11 the modulus is to be increased 
at the rate of 8 per cent per foot of difference. 


FoR FRAME SPACING. 


If the spacing amidships differs from that given in the Table, 
modulus to be modified in direct proportion. (See also D 604 to D 607.) 


8. For increase in boiler rooms and coal bunkers see D 614. 


4. Particulars of sections and moduli are given in Table 56. 


Chap. D, Table 12 


TaBLE 13 


TWEEN DECK FRAMING 


| | assro | (SO RRoe oS | 
it scree DRASGRT HEP RiENGH A B Se ep ee ed F 
AMIDSHIPS | b dian d ds 
"Feet Tuehes | Feet | Per cent |< prosere penne die ot - ~ Modu ncte - ries - = ok a a a 
Wag 8d ade are ae bc eain tees CB S30 || 
yan or feel eee, irr A eo case Sd hoi omcl | che | serkl T 
ie | 2 | 128 Pe 180 Si] * Se ye hy BG cava if TEX Ba 
20 23}, | 16-0 | 120 | | 35 753 “4.6 | 5 Tee “Bb | es me “49 | j 35 near “36 
ae | 2 | it ay etch)! + 335 aime ent as 5 a iad ve 2) ot faa ek 
24 25 19-2 108 | a | Fae ay + agit te me Tag: zg 
ea as = . z TESA a PG Arse fi Seer San aL sade 
ao | a [ave | toe |i| S* pre | Ox exe| Ox e | ORT | oa | "ee 
283 27 22-4 ae || 5 as "40° | 5 eet ie S aBe "BB | 6 X ah oS  e grigpee 5 aati 
30 28 240 9°0 | ) i ats | 6 5 Fe 6 ys “43 | 6 X a 60: % gPe ss 48 : 
om 30 | 272 Mer 4 : en ed in gs aii i ii Rees Tara Sst : er i 
36 on 28°8 : o6 | Be # i x pee Ge il 8 eo by 9 aries 
a ho ieee | se “ in ee Eo 9°35 i te be Rare ee : rie iv | . oe Ee 
ag. z 34 | 30-0 ; BAe : | 6 oy “45 ‘ od Fa 8 a 9 ous a a ~|-6 cA 
44 | 3 | 6800 | 60 | : ys z a = 17°75 olteBet | ars Fal Bs Ei be 3 
———_ a th hee NEA a haan). eo aa of a BL dhol Sl waa | 9 Bob Se Tey RL 
4s [7 [me fe TI abe | Ae |? Mowe | apa | ras | “eos |! 
50 88 30:0 6-0 \ 7 a a % 88. | 7 ae 47 | 9 mes "£6 109 poe D8 | 10 eon 57 1.6 nas “51 iy 
Section moduli above are given to nearest *05 For notes see page 95 


Chap. D, Table 13 4 


"TWEEN DECK FRAMING 


NOTES.—TABLE 13 


Diagram I 


1. Scantlings.——The scantlings of the “tween deck 
frames are given in cols. A to F, The positions to which 
each column between A and E applies are shown in the 
diagrams ; for col. F see note 8. The scantlings given in 


the Table apply to frames fitted at every frame. 
Diagram I is to be used when the ratio of draught d to 
depth D exceeds *75 
Diagram II is to be used when the ratio of draught d 
to depth D is— 
less than *68 when D exceeds 22 feet 
"pmenrfropens 1A Ameer 9 hosts Us sd 
intermediate values to be obtained by interpolation. 


When the value of the ratio d/D falls between the 
limits defined above the scantlings of the framing are to be 
determined by interpolation. 


2. Corrections to modulus of framing. 


FOR DRAUGHT. 
increased 


If d is 
reduced 
by the percentage given in the Table per foot of difference. 


ae than d, modulus to be 


TC IF BRIDGE FITTED 


Diagram IT 


FoR FRAME SPACING. 

If the spacing amidships differs from that given in the 
Table, modulus to be modified in direct proportion. (See 
also D 604 to D 607. 


FoR ’'WEEN DECK HEIGHT. 
If the *tween deck height at side is greater than 8 fect 
6 inches, modulus to be increased in direct proportion. 


3. If the framing in a ’tween deck consists of alternate 
frames extended from below with intermediate frames the 
mean modulus per frame space is to be as required for 
uniform framing, but the modulus of the intermediate frames 
is not to be less than that given in col. F. If frames are 
fitted two spaces apart (see D 609) the mean modulus per 
frame space is to be maintained. 


4. Where several tiers of superstructures are fitted the 
scantlings and arrangements of the framing will be specially 
considered. 


5. For increase in ’tween deck bunkers see D 614. 


6. Particulars of sections and moduli are given in 
Table 56. 


Chap. D, Table 13 


TtaBLE 14 SHELL PLATING 


(SEE CONTINUATION) 


| | THICKNESS OF SHELL PLATING | THICKNESS MINIMUM THICKNESS OF SHELL 
LENGTH BASIC BASIC FRAME WIDTH | THICKNESS | FOR ‘41. AMIDSHIPS OF SIDE PLATING FOR -4,. AMIDSHIPS 
ae | SPACING | oti ak a ie a. are | FROM KEEL | FROM UPPER | a Anina, | FROM KEEL | FROM UPPER 
: Tg aa a PO UPPER TUEN mace wo | saa aeed UPPER TURN | BILGM TO 
| OF BILGE SHEERSTRAKE OF BILGE | SHEERSTRAKE 
3 eps a 5 ay = Fee res Wis. is | Lees Saar Re o < | ae 
Feet Inches | Inches | Inches | Inches Inches | Inches Inches | Inches 
6-0 21 so. | 88 26 26 +25 26 26 
a 7 7 a ee ea 987 97 rT es a Ree 
aE: yt Sas ae; ae 29 ci ee | ae 28 28 
78 | 218 37 41 Ce 7 aa 7 28 ass 29 
4 22 38 42 332 32 29 ae 30 
9-0 a os ae: ah i epaas — +30 81 31, 
9-6 >) 39 bade 34 Te 32 
yee ae 39 -45 35 35 32 99 33 
ea ae 40 47 ee __ +88 a, 23 34 
14 23 | 40 = ghee 37 37 | BA BD 35 
12-0 234 41 50 38 380 COi*;” 34 36 ; <Rh. 
12-6 23} 41 “51 39 39 ee) See 37 37 
13-2 24 42 en ee 40 35 38 38. COS 
13-8 24} 42 53 41 “41 36 39 39 
144. | 94h fas | 8 ee 42 387 40 pe 
15-0 24g 43 56. ‘so. 43 37 41 41 
Ch, Re ie a ed a a ee 44 38 | 42 sg 
16-2 | all os lal a Ss ae 45 ey ay a | ale OT 
‘16-8 | 254 45 0). aba ain Steely Le elses ag | >, sage moe 
17-4 253 45 61 | 47 47 “39 43 43 
18-0 26 46 wi Sk, BEN el 48 40 Tt a 
Eee 
. 18:6 26} 46 64 | +49 49 40 | 4d 44 
19-2 264 47 66 | -50 +50 41 {  -45,, ie 
oT ee os a er ee a 51 51 41 | 46 Fr es 
20-4 || 87 48 69 52 52 42 Oi a ee ee 
21-0 Phsastunedie ad nes 58 53 “42 48 Sarr 
| 216 cy; a ee i>. 54 Sour) Gy 438 “49 49 
22-2 273 49 Mee) aN 55 -43 bia ath. a8 
[ows | fe | fon [= --76 966 56 44 fiw * | © ont 
| 23-4 28} ok “71 57 56 44 ee) a pas 
24-0 28h | 51 | -79 58 "ee ee 5 53 
24-6 283 51 +80 9 58 45 “D4 54 
25.2 29 52 aun Gan Ga ae Cie a 46 5b 5 
25:8 29} 52 -83 bet es ere ee 46 Te 56 
26-4 293 | 58 “85 668 61 47 57 a 
27-0 29% 53 86 64 62 47 58 58 
27-6 30 54 +88 66 63 18 59Cti«dT|:C(tstCQ 
28-2 = 0k 54 89 67 64 18 60 60 
28-8 304 5d 91 68 65 49 62 62 
| 29-4 303 55 “92 69 66 49 64 63 
| 30-0 31 56 “94 70 67 50 66 65 


For notes see page 97 
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SHELL PLATING TABLE 14 
(CONCLUDED) 
THICKNESS OF SHELL PLATING | THICKNESS MINIMUM THICKNESS OF SHELL 
iner BARIO FRAME WIDTH THICKNESS FOR -4L AMIDSHIPS | OF SIDE PLATING FOR -4L AMIDSHIPS 
DEPTH | DRAUGHT SPACING wis oe! Sy S| AND BOTTOM 
| FLAT PLATE | FLAT PLATE Se F sat Saran PLATING F mar 7 ren Tg, 
Bb | db ee ae a a UPPER TURN BILGE TO | pnoat eyps | UPPER TURN | BILGE TO 
| OF BILGE SHEERSTRAKE | OF BILGE SHEERSTRAKE 
2 3 | eee ene Te =e ee 10 1 
Feet Feet Inches Inches Inches Inches Inches Inches Inches Inches 
47-0 30-0 31} 57 | 95 71 68 =| +50 67 66 
480 | 3800 | sie | 57 | -96 |  -72 69 51 69 67 
49-0 | 300 313 ee ee ih oy 70 51 70 68 
50-0 30-0 32 60 Ses TAS ee ae 52 72 69 
51-0 30-0 | 324 59 99 | HT. 52 73 69 
520 | 300 =| 32% | 60 | 1:00 “76 73 58.74 70 
530 | 80-0 32 | 60 S| —si-01 ee 58 ‘75 71 
540 =| 300 | 33 61 | 1-08 [a ae 7 54 76 72 
550 | 8000 | 88 61 | 1-04 79 74 5D 77 72 
560 06 | = 8000 |S 88h 62 1-06 80 75 56 78 ‘73 
57-0 30-0 Soa f. | p68 ge), OT e 81 ‘75 “56 79 73 
800 | 34 | 68 | 108 | 2 | 76 +37 80 74 
30-0 34 | 64 | 1-09 83 77 57 81 75 
30:0 a. 344 Se ee = bo hs ane na 78 58 +82 -76 
80-0 344 65 1-12 85 | -78 58 ye 


‘ NOTES.—TABLE 14 


1. Keel.—The width and thickness of the keel plate 
(cols. 5 and 6) are to be maintained throughout. 


2. Garboard strake.—If a bar keel is fitted, the 
thickness of the garboard strake is to be 85 per cent of 
that required for a keel plate (col. 6); this thickness is 
to be maintained for -4L amidships and may be 85 per 
cent of the midship thickness for -05L at the ends, but in 
way of strengthening of bottom forward is not to be less 
than required for bottom plating. 


3. Bottom and side plating.—The Table thickness 
of bottom and side plating for -4l, amidships (cols. 7 
and 8) is to be corrected, if necessary, as follows :— 


For DEPTH. 


If D is a mig than D,, thickness to be ameerd 
by 0:7 per cent per foot of difference. 
FoR DRAUGHT. 
- greater ap increased 
If d is lead than d,, thickness to be seared 


by 1:5 per cent per foot of difference. 


If both these corrections are required the factors 
derived from each correction are to be multiplied together 
and not applied separately to the Table thickness. (Hzample: 
Correction for depth + 1:22% ; correction for draught —3°37% ; 
fotal factor 1-012 x -966 = -978.) 

The thicknesses for -05 L at ends given in col. 9 are 
not subject to the above corrections. 
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4. Effective superstructure.—If an effective super- 
structure as defined in D 208 is fitted the shell plating 
may he modified as stated in D 703. 


5. Frame spacing.—If the spacing amidships differs 
from the Table spacing (col. 4) the thickness of bottom and 
side plating is to be modified at the rate of -01 inch for 
every inch of difference. 


Where the bottom is framed longitudinally the thick- 
ness of the bottom shell plating is to be modified at the 
same rate for every inch of difference of spacing from that 
given in Table 10, 


6. Minimum thickness.—The thickness of the bottom 
and side plating for -4L amidships, after correction as 
required by notes 3 and 5, is not to be less than that given 
in cols. 10 and 11, corrected as required by note 5 only. 


7. Local strengthening.—Plates connected to the 
sternframe or propeller brackets are to have the thickness 
given in col. 8 without corrections and those which require 
to be furnaced are to be of that thickness when finished. 


For strengthening of bottom forward see D 802. 


For strengthening at openings in shell see I) 705 to 
D 706. 


For strengthening at ends of superstructures see 
D 1205 and D 1305 to D 1308. 


For strengthening for navigation in ice see 1) 1005. 
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TaBLE 15 


BEAMS IN PEAKS BELOW 
LOWEST DECK 


Neen ee cee EEE EE EEESSSIIISSSIIS Sinan 


BREADTH 
BEAM | KNEE RIVETS 
B | 
Feet i “Inches —*|_~_ Inches ‘Number | Inches 
22 A 5 x8 x28] 15 x-80 | 4 i 
2@60«CO 5 x8 x'32| 15 x32 | 4 i 
<] 
-|4 — =a —— —_—_ 
80 fe 54x83 x°B4) 164 x °84 5 $ 
— = eS 
34. || 6.x8 x'36| 18 x34 | 6 3 
aon cash lage ‘< : 
rn 
88 | 6x8 x3 x°32| 20 x-°36 6 3 
| 
42 6x8 x8 x°42| 22 x38 6 z 
| . 46 7X3 x3 x°-40| 24 x-88 6 ; 
rare | 
50 | 8X8 x8) x44] 26. x40 6 5 
| = = 
\z | 
54 (G 8x3hx3hx40) 28 x42 7 4 
§ lis : he 
—e repre ed 
58 ] 9x 3hx35x°44| 30 x44 (ial We 
62 | 10x34) x35 x48) 32 x-46 8 “ 
66 | 10x 3hx 34x56) 34 x48 8 ; 
70 | 12x4 x4 x48) 36 x30 | 9 z 
Vv 
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TABLE 16 


STRINGERS IN PANTING REGION 


FORWARD OF COLLISION BULKHEAD | ABAFT COLLISION BULKHEAD 
LENGTH STRINGER PLATE THICKNESS OF 
Lad ‘ —_ | INTERCOSTAL FACE ANGLE 
WIDTH THICKNESS PLATE 
‘Feet. 7 Inches ‘Inches Inches Inches 
100 22 26 | 28 A 24x24 x -30 
Fe | 7 
| | 
200 | 25 29 31 | | 3 x3 x:36 
| | & 
300 28 | “32 | "85 | 4hx3 x-40 
| | 
eer —- | cro ee ea 
400 32 "BD “39 | 6 x8hx-42 
ee ale Seeit 
A 
500 36 | "38 | "42 gy 1 ~ X84 x +42 
600 40 “41 “46 38 x3h x48 
Vv 
TABLE 1 7 
ICE STRENGTHENING 
INTERMEDIATE FRAMES 
INTERMEDIATE FRAME 
LENGTH | a eee : age fe 
| FORWARD OF COLLISION BULKHEAD ABAFT COLLISION BULKHEAD 
—_ —— Bast — — — ————_—— ——- —— _ $$$ $$$ _—____ — 
Feet Inches s Inches 
200 A 3 xX3 X'36 i) 5 X8x"42 
Z 
250 | | 34x38 x40 | 5 x8x-86 
+ a = = = =o — 
300 4 x3 x48 | 54x 3x *40 
850 Z, 5 x8 x-46 = 6 x3xKe4e 
= 5 L 
400 | 6 x8hx-44 | 7 x 34 x36 
——=s | Eee a= 
450 | 7 x8hx-44 7x 34 x °50 
Vv Vv 
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TABLE 18 TOPSIDE SCANTLINGS 


(SEE CONTINUATION) 


SECTIONAL AREAS OF STRENGTH DzEq 
FOR -4L AMIDSHIPS AND CORRECTION 


MAREE IOY REICH FOR DEPTH, DRAUGHT AND BEAM. (Col 
Bae mpi CAs BEAM | a or WHERE ONE DECK FITTED, 
LENGTH BREADTH DEPTH DRAUGHT SPACING | SHEERSTRAKE - eee 
ie Bh Dp dp AMIDSHIPS | STRINGER FOR CORRECTION PER 1 ky 
PLATE OF SECTIONAL (DIFFERENCE BETWH 
| PLATED DECK _ -4L AMIDSHIPS Koa | eee 
| | Dan Dp d and 
PON eer a 5 bias eectiul | ae (ie (4 i ee 9 10 
Feet | Inches | Inches Inches Square inches Per cent | Per cent 
6-0 Sic 2] 42 |. 238 7 | 18-40 | 21-00 
Ces ees: ee rT ace aS 8 | 15:90 | 2040 
mee ie ee ee ee ee 
Ce, ee a ie oy 32 | S| eS | 8 
84 i! ee | 45 | +84 18 12-25 | 176) 
ae a 22} a Deel 16 | d-45 | 16-10 
9-6 22h TC ae a ee 10-80 | 150 
102 22% i ee ne oe 
iy ry ee arr) no | | 88 | oo 
11-4 a) ae ames piss ae i MOS 9:25 | 1855 
12-0 234 49 | 8 a eee ee 
126 | ao. 50 | _ 44 32 8-40 12:10 
esto) bas ees. CL Nae s wemmemd ee 35 8-00 | 1140 
13-8 See ee ee 
14-4 244 > eae) ES 42 | 7-40 | 1040 
“Ip-0 | 348 52 48 46.4 | 7-20 | 9h 
___ 156 25 53 oe 51 < | 6:95 | 8 
16-2 cs ae 1 | iG 670 | bi 
Se eee ee ee 33 | 2 og | co |e 
17-4 255 54 D4 68 We | 6:35 | Til 
180 26 5b 65 «|CO | | 
mye Th . _._ 264 a 55 i +56 81 $1 6-00 6-70 
mer E Bes 265 ee “57 | 388 | 585 | al 
198 | 263° iene 58 95. 8 | 570 | 50 
bac 1 etl Daas S7- 1} eerohe “yoo | 555 | ool 
210 YE Sine Cae 60 110 3 5-40 | Sil 
Tuite fit Stke Le ae pe eee 6:25 | Sli 
| 22-2 Cy; ae 58 68 126 x 510 | 48 
:: “|e 288 oO Ax nas gate 64 134 4-95 | 460 
fe obndnl. 28-4 Pebe Eullee 58 yi] 65 148 4:80 =| 4b 
| 36 | 24-0 a 38 Se 67 152 470 4-30 
: 24-6 285° _ 7 68 ie 162 4-55 4-20 
25-2 29 61 70 172 4-40 4-15 
25-8 1S es 71 | aso | 430 | 40 
96-4 | 294 62 ; 73 192 4-20 4-08 
27-0—«| 294 62 74 203 4-10 4-00 
27-6 30 63 | oom 1 | 3 
28-2 30k rT eise 76 | q 
28-8 303 64 78 _ 
29-4 | 303 64 79 4 
30-0 31 65 80 


For notes see pages 102 & 103 
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—— 


__—— 


spoTIONAL 
AREA 


at 12 


Per cent 


a * 
Square inches 


TOPSIDE SCANTLINGS 


SECTIONAL AREA OF STRENGTH DECK FOR ‘4L AMIDSHIPS AND CORRECTIONS 


FOR DEPTH, DRAUGHT AND BEAM 


WHERE TWO DECKS FITTED 


WHERE THREE DECKS FITTED 


ALL ~ 


| STRENGTH | 


\CORRECTION PER t FOOT! 
DIFFERENCE BETWEEN: 


=a — 
D and Dp | d and dpb 


13 


Per cent 


AREA 


14 


Square inches 


x DECKS 


\CORRECTION PER 1 FOOT CORRECTION | 
SECTIONAL |DIFFERENCE BETWEEN;| 


PER 1 FOOT 


DIFFERENCE|\ N 
OUTSIDE LINE} 


MINIMUM THICKNESS OF 


UNSHEATHED PLATING 


OF STRENG 


TH DECK FOR 


‘4L AMIDSHIPS 


TABLE 18 


(SEE CONTINUATION) 


THICKNESS OF 


UNSHEATHED PLATING 


OF STRENGTH DECK FOR 


‘IL FROM ENDS 


LENGTH 


| OF OPENINGS 


5 Nl ‘ia ag BETWEEN 
D and Dp | d and db | B and By 
| i er ti al 
Per cent Per cent Per cent | 
4:0 


10-05 
9:60 


9-25 


| 10-90 | 


18 
Inches 
+26 


26 


bo 


| 


to | be 
=a 


40 28 

5)? il (eee a Shanes 29° 

za ’ 40 |  -30 
aa as re ees 81 

; a i ae 7 31 

2 vy ez a le 

40 “32 

40 “3B 


ws) 
te 


19 


Inches 


INSIDE LINE | 
OF OPENINGS | 


STRINGER PLATING 
20 ee 22 

Inches Inches Feet 
+26 26 100 
26 Tory 110 

27 | 1-26 120° 
37 |. 86) Oka 
28 26 ~~6«| «140 


126 |) CERO 
Sr ee eT 
ar 170 
27 «| ~=«:180 
ae 190 

28 200 — 
28 | 210 


For notes see pages 102 a 
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7:65 | 6-75 78 9:50 | 7-05 3-6 9 34 38 31 | 840 — 
7-50 | ~~ 6-40 84 9:10 | 6-70 365 “39 Se ME Sa 31 350 
7:30 | 6-05 90 8-70 6-35 $4.1 ag __s8h. 5] | 8 velee 8% 5 | een 

710 | 570 | 96 B85 6-05 | 33 “40 baat Ts era ce 370 
6:90 5-45 102 3 | 8-05 5-75 32 41 BB “39 | Le Be ae 

6-75 | 520 | 1082] 780 | 550 | 31 41 pis! pes CT Gene Ray Soa BERETS 
_ 660 | 500 | 115 | 7-55 5-30 30 | 42 36. 40 ea 33 | 400 

6-40 | 480 | 123 & | 735 5-10 2-9 43 “36 40 | 38 410 

6-20 | 465 | 181 —| 7-20 4-95 28 dds fy < 86) linn Oe oh 8800 a AO 
6-00 4-50 | 139 -3 | 7-05 4-80-| 27 44 36 | +40 33 480 

85 | 440 | 146; | 695 | 470 | 26 | 45 [87d 
| &70 | 4-30 153 + 680 | 4-55 il i ee ee ee 
| 5-50 4-20 161 | 6-70 4-45 | Ded 46 37 41 

5-30 4-15 169° d | 660 | 440 | 23 en ee 41 

ST Oe a a ee ee ee ee es 

4-95 4-05 184 | 6-40 4-25 2-1 47, ,|. 86 42 

4:80 4-00 192 6304-20 2-0 “eo 0. 38 42 
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Fees, 


TABLE 18 
(CONCLUDED) 


TOPSIDE. SCANTLINGS 


SECTIONAL AREAS OF STRENGTH DEq 
FOR .4L AMIDSHIPS AND CORRECTIO) 
| ANS THICKNESS FOR DEPTH, DRAUGHT AND BEAM. (Colt 
| SHEERSTRAKE | ar — - —_ - —_-~ 
BASIC BASIC BASIC BEAM oe | OF WHERE ONE DECK FITTED 
LENGTH BREADTH DEPTH DRAUGHT SPACING | SEEERSTRAER . |———————__——— = _§5 
| STRINGER | eho 
(3 Bb Dp dp AMIDSHIPS FOR | CORRECTION PER 1 ¥( 
PLATE OF ] SECTIONAL DIFFERENCE BETWR 
| “4b AMIDSHIPS | 
| PLATED DECK. | AREA — 
| | | Dand Dp | Canad 
1 2 | 3 | 4 5 ee Geller al ‘ 8 9 “1 
Feet Feet Feet Feet Inches Inches Inches | Square inches. Per cent | Per cey 
510 66 47 30-0 s 314 6D ae.) Cee i J 
67 48 : 30-0 314 66 eg eee 4 
68 “ 49 30-0 | Bly 66° [282 ra | Si ae 
69 50 30:0 | 32 a ss +83 | ; 
70 51 30-0 324 67 fm eg) | — Lie 
wil 52 30-0 _ 824 68 et eee 2 of ae 
72 53 30-0 324 = GNe <i “85 ie Lie :_= 
73 5 30-0 PO 4. 69 ee ee = 
74 iN 55 30-0 Pea 83 69 See. eee Bo = 
75 56 30-0 | $34 70 Pete eo | 
Pe Se ee ee 
76 57 30-0 335 | 71 er . “+4 
heer aan 58 380-0 34 72 “89 4 7 _| = 
78 59 30-0 344 for! 89 2 
79 60 30-0 ee. aoe fo = ee 
80 61 30-0 344 75 “90 


. NOTES.—TABLE 18 


1. Sheerstrake —(«) The Table thickness of the sheer- 
sttake (col. 7) is to be corrected, if necessary, as follows:— 


. For DEPTH. 


oD eo 
less 


by 4 per cent per foot of difference. 


reduced 


than D,, thickness to be increased 


For DRAUGHT. 
increased 


. greater 
If dis > 
less reduced 


than dj, thickness to be 


4 per cent per foot of difference. 


If both corrections are required the factors derived 
from each correction are to be multiplied together and 
not applied separately to the Table thickness. (Example : 
Correction for depth .+7°32%; correction ‘for draught 
—10°16% ; total factor =1-073x"898="964.) 


(b) The thickness of sheerstrake is not to be cor- 
rected for frame spacing, but is not to be tess, for 
-4L amidships, than the side plating. 

The thickness of sheerstrake at ends is to be the 
same as that of the side plating except in ships in 
which the draught does not exceed ‘7D (D_ being 
measured to the uppermost continuous deck) when the 
end thickness may be as required for a poop or forecastle 
aft or forward respectively,yN¢oRREcTEO FoR DRAVGMT, 


2. Plated strength deck.—(a) The Table area of 
the strength deck (cols. 8, 11 and 14) is for one side 
of the ship outside the line of hatchways or other 
openings. The area includes the stringer plate, deck 
plating and overlapped seams, if fitted, but mot the 


1952 Ruls table 
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stringer angle. If the stringer angle is omitted the deck 
area is to be correspondingly increased. 

(b) The Table area (cols. 8, 
corrected, if necessary, as follows : 
FoR DEPTH. 

greater 

) = ie 

Th 21 hea Dy 

by the given percentage (cols. 9, 
of difference. 


11 and 14) is to be 


reduced 
increased 
12 and 15) per foot 


than area to be 


For DRAUGHT. 
greater increased 
D> 
lf d less reduced 
by the given percentage (cols. 10, 18 and 16) per 
foot of difference. 
For BREADTH. ) 
. greater increased 
if B is less reduced 
by the given percentage (col. 17) per foot of difference. 


than dy,, area to be 


than By. area to be 


If more than one of the above corrections is required 
the factors derived from the individual corrections are to 
be multiplied together and not applied separately to the 
Table area. (Example: Correction for depth — 13°81% ; 
correction for draught + 3°92%; correction for breadth 
+ 9°12% : lotal factor = "362 X 1039 x 1°091 = °978.) 


3. Longitudinal framing.— W here the deck is framed 
longitudinally, the thickness of the plating may be reduced 
over the midships -4L by ‘03 inch at a length of 300 feet 
and -05 inch at 500 feet or above with a proportionate 
reduction at intermediate lengths. 


WHERE TWO DECKS FITTED 


TOPSIDE SCANTLINGS 


FOR DEPTH, DRAUGHT AND BEAM 


SECTIONAL AREAS OF STRENGTH DECK FOR -4L AMIDSHIPS AND CORRECTIONS 


MINIMUM THICKNESS OF THICKNESS OF 


UNSHEATHED PLATING 


WHERE THREE DECKS FITTED 


CORRECTION PER 1 FOOT 


CORRECTION PER 1 FOOT CORRECTION 


—— UNSHEATHED PLATING 
ALL’ 
STRENGTH 


DECKS 


OF STRENGTH DECK FOR OF STRENGTH DECK FOR 


-4L AMIDSHIPS ‘IL FROM ENDS 
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(CONCLUDED) 


LENGTH 


e 


SECTIONAL DIFFERENCE BETWEEN:| SECTIONAL |DIFFERENCE BETWEEN: ena ge oe ee = 
ee boexbsaderde| 2 boesps | dards es, |e || Pee, eae 
i 12 Te rr LS eas 16 Si Aas 20 ie at 22 
Sjuare inch Per cent | Per cent ‘Square inches Per cent Percent | Percent Inches * Inches Inches | ~ Inches Feet 
218 m2 4:55 4-00 695 | £20 | 20 | +48 “38 420 BB 510 
227 4-30 4-00 5:55 | 4:20 2-0 49 39 43 35 | 620° 
236 | 405 4-00 | 520 | 420 | 20 | 49 |  -89 43 35 | 580 
a5 Z| 3-80 4-00 4-90 4:20 2-0 50. | 89 43 35 540 
 954_:| 3-60 4-00 4-60 4:20 2-0 50 39 4s a A= 550 
962 2 3-45 4:00 435 | 4:20 2-0 50 40 44 36 560 


NOTES.—TABLE 


4. "Tween deck height.—If the midship height of 
the “tween decks below the strength deck exceeds 8 feet 
6 inches at side, the area of the strength deck, corrected as 
required by note 2 (5), is to be increased by 4 per cent 
per foot increase in ‘tween deck height. If the second 
‘tween deck height exceeds 8 feet 6 inches a further 
increase may be required. 


5. Beam spacing.—If the spacing of beams aiid- 
ships differs from that given in col. 5, or with longitudinal 
framing that given in Table 26, the minimum thickness 
of deck plating (cols. 18 and 19) is to be modified at the 
rate of ‘01 inch for every 2 inches of difference. 

“/ RULE THICKNESS 

6. Stringer plates —The thickness of strength deck 
stringer plates amidships is not to be less than 85 per cent 
of the thickness of¥sheerstrake, corrected as required by 
note |, nor less than -04 inch greater than that given in 
col. 18. 


The width of stringer plates for -11L at ends is not to 
be less than 60 per cent of the width amidships (col. 6). 


7. Stringer angles.—Scanilings are to be in accor- 
dance with Table 19. 


8. Sheathed decks.—Where plated decks are sheathed 
with wood or approved composition the thickness given in 
col. 18 may be reduced by 15 per cent in ships over 170 feet 
in length and by 10 per cent in smaller ships, and that 
given in cols. 19, 20 and 21 may be reduced by 10. per 
cent for all ships. 


18 (concluded) 


9. Effective superstructures.—If an effective super- 
structure as defined in D 208 is fitted amidships the 
scantlings of the upper and second decks in way of the 
superstructure are to be those required for the second 
and third decks respectively. 


10. Strength deck with stringer and tie plates.— 
Stringer and tie plates fitted under a wood deck are to have 
the combined sectional area, for -4L amidships, required for 
a plated deck. 


The width of stringer plates for -4L, amidships is not 
to be less than 22 inches and 54 inches for lengths of 100 
feet and 260 feet respectively with intermediate values in 
proportion. The width for -1L from the ends is not to be 
tess than 60 per cent of the width amidships. 


The width of tie plates throughout is not to be less 
than 12 inches and 20 inches for lengths of 100 feet and 
260 feet respectively with intermediate values in proportion. 

The thickness of the stringer and tie plates is not to 
be less than given in col. 20, but stringer plates for -41, 
amidships are not to be less than 85 per cent of the Rule 
thickness of sheerstrake. 


11. Local strengthening.—Vor strengthening at the 
ends of superstructures see D 1205 and D 1305 to D 1308. 


For strengthening at openings see D 1108. 
For strengthening in ships having concentrated loading 


amidships see D 1107. 
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TABLE 1 9 


STRINGER ANGLES ON STRENGTH DECKS 


THICKNESS OF SHEERSTRAKE 
OR STRINGER PLATE 
WHICHEVER IS THE GREATEK 


Above execantne 
Inches 
— 36 
36 “30 
0 “D6 
56 64 
64 a? 
7) “4 
04 Id 
114 hz) 


DIAMETER OF 
RIVET AS 
REQUIRED BY 
TABLE 52 


1 


SIZES OF FLANGES * 


SPACING OF RIVET: 


Inches 


» x oD 
Oye ou 
(ie oat’ 
8 x8 


Diameters 


45 


2 54 ” 
§ rl 

ae og ” 
wes, Po 


* The thickness of the stringer angle is to be that of the sheerstrake or stringer plate, 
whichever is the less. 
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TABLE 2 


(SEE CONTINUATION) 


LOWER DECKS 


SECOND DECK PLATING 
OUTSIDE LINE OF OPENINGS 
FOR -4L AMIDSHIPS 


THIRD DECK PLATING 


OUTSIDE LINE OF OPENINGS 
FOR -4L AMIDSHIPS 


PLATING OF 
SECOND & THIRD 
| DECKS INSIDE LINE OF 


LENGTH aE OPENINGS & FOR-1L | °°" 
L BREADTH Feil te = FROM ENDS AND OF hee 
SECTIONAL eee SECTIONAL aaa ti sain 
AREA THICKNESS AREA THICKNESS (UNSHEATHED) 
(UNSHEATHED) (UNSHEATHED) 
a a iy) ee 3 TALI aTo a. 5 +. 6 | > Y | 8 
aan : insdeee Square inches Tridel Batane incon Vices’ ‘ Teche’ Va 
180 23 16 28 26 
190 ie 23} 17 28 ee ee 
200 beans: 234 18 29 ; IR Soe: 
210 23% 19 29 26 
Seiad tas. 24 21 29 ; ; ae 
"230° 24} 23 290 26 
240 24h 5 30 a See 
lp SEG 243 28 30, : - 26 
260 j 25 31 30 vas . 26 
-- 270 25} 35 -30 < i 26 
a 254 38 31. 7 36°C 
-290 =| | 253 42 31 si ial 86 
oy Ge oa 26 46 31 : 26. 
810 264 oe ae 31 +26 
wae 26h 53 32 i ——— mo a a7 | 
330 | 264 56 32 27 
; 840 7 27 59 32 58 290 a7: 8 
350 : 27} 62 32 55 29 3. 
860. 274 he 33 57 30 28 
370 J 273 66 3 59 | “30 i 28 
380 28 68 33 61 30. 28 
a. AOS. 28} 70 ~3=0C| St 88 63 30 ee 
400 28h 72 | 34 65 ae ae ie 
410 283 75 | Bd 67 31 29 
i ny. 77 484 a ae 31 29 d 
480 | | 29] 80 34 7 ak? 29 
4400 | 29} 82 35° 73 : 32 “wth 8 i 
450 293 85 wens 15 i]. ae ke 30 4 
: 460 30 88 235 ieee ee 32 ya ae, 
470 30} 91 ; 36 79 +32 30 
Cae “304 a tes weet 82 33 iv so. a 
200. 304 97 36 84 -38 ~ 80 
500 31 > aide ae 37 87 33 481 
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For notes see page 107 
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BASIC 
BREADTH 


Bp 


LENGTH 


BEAM 
SPACING 
AMIDSHIPS 


8 


LOWER DECKS 


SECOND DECK 


PLATING 


OUTSIDE LINE OF OPENINGS 
FOR -4L AMIDSHIPS 


THIRD DECK PLATING 
OUTSIDE LINE OF OPENINGS 
FOR -4L AMIDSHIPS 


SECTIONAL | 
AREA | 
| 


MINIMUM 
THICKNESS 
(UNSHEATHED.) 


SECTIONAL 
AREA 


MINIMUM 
THICKNESS 
(UNSHEATHED) 


TABLE 2O 


(CONCLUDED) 


PLATING OF 
SECOND & THIRD 
| DECKS INSIDE LINE OF 
OPENINGS & FOR ‘IL 
FROM ENDS AND OF 
PLATFORM DECKS 
THROUGHOUT 
(UNSHEATHED) 


4 | 


5 


6 


7 


8 


Inches 


314 


Square inches 


104 


Inches 


37 


Square inches 


90 


Inches 


“34 


314 


107 


93 


Inches 


31 


314 


110 


96 


113 


99 


102 


105 


107 


110 


112 


115 


NOTES.—TABLE 20 


1. Sectional area.—The Table area of lower decks 
(cols. 4 and 6) is for one side of the ship outside the line 
of hatchways or other openings and inside the line of 
notches for “tween deck frames; it includes overlapped 
seams, if fitted. 


4. Sheathed decks.—Where 


plated decks are 


sheathed with wood or approved composition the thickness 
given in cols. 5, 7 and 8 may be reduced by 10 per cent. 


5. Decks with stringer and tie plates.—Stringer 


2. Corrections. 


FoR BREADTH. 


If B differs from B, (cel. 2) the area is to be moditied 


in direct proportion. 


FoR BEAM SPACING. 


If the spacing of beams fitted at every frame, or of 


longitudinals, differs from that in col. : 


rc 


the minimum 


thickness of deck plating (cols. 5 and 7) is to be modified 
at the rate of -01 inch for every 2 inches of difference. 


3. Stringer plates and angles.—The thickness of 
stringer plates may be the same as that of the deck plating. 
Angles connecting the deck to shell plating are to have 
the same thickness as the stringer or deck plating to which 


they are attached. 
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and tie plates fitted under a wood deck are to have the 
combined sectional area, for -4l, amidships, required for a 
plated deck. 


The width of stringer plates from shell to inner edge, 
for -4L amidships, is not to be less than 38 inches and 46 
inches for lengths of 180 feet and 260 feet respectively 
with intermediate values in proportion. The width for 
“1L from the ends is not to be less than 60 per cent of the 
width amidships. 


The width of tie plates throughout is not to be less 
than 12 inches and 20 inches for lengths of 180 feet and 
260 feet respectively with intermediate values in proportion. 


The thickness of the stringer and tie plates through- 
out is not to be less than given in col. 5. 
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TABLE 21 SHORT SUPERSTRUCTURES 
(SEE CONTINUATION) ‘ 


| Aco p one maple pF pues urs TCR o7 ONSHEATIN 
LENGTH WOOD TCE WOOD DECE PLATED DECKS 
sg ie eas eee . 
POOP oie ok anaes STRINGER | TIE PLATE POOP BRIDGE FORECASTLE POOP BRIDGE FORECASTLE 
1 2 3 4 5 6 | 7 | 8 2By 10 i 
Feet Inches Inches Inches Inches Inches Inches Inches Inches Inches 
100 22 22 12 5 22 22 22 24 24 
gh ae 22 2? 3 5 22 ie oD 22 7? ae ee 
120 220 22 Poel ie raat 22 22 22 24 24 
130 22 22 15 5 22 22 22 24 24 
140 23. 23 nt 36 5 oer 7 23 a6 1 23 a al eee 
“150 2 24 er er ee See 24 24 err 
160 24 25 18 6 24 250 | S585 25 25 
170 24 25 19 6 24 25 25 25 25 
180 25 26 200 6 25 26 26 ery, 25 
190 25 27 ae 6 25 27 a7 +25 a 
“200 | 26 acne 11 eae 22 7 26 28 28 i ais te 
210 “26 28 23 7 26 28 28 26 26 
220 27 29 24, 7 27 29 29 26 96 
230 27 29 25 7 a 29 429 aa 26 
240 Py ee ees 26 8 28 30 ee ae 27 
250° 28 30 26 gery as 30 30 68s] Re? 
260 29 31 27 8 29 31 31 SB4r-7 27 
270° 29 “32 oe 8 29 32 32 caaery, 27 
280 30, 33 29° 8 +80 38 a 27 28 
290. 30 33 29 8 30 wet 27 28 
300 a 34 30 - 8 31 | a7. |, 38 
310 31 35 31 8 31 35 27 28 
320 32 36 32 Es: 32 “36 ee 27, «| 29 
330 632 =" 32 9 32 686 ‘ B tarae’ ry eae 
340 oh [> BF 33 jin ime 33 Sat Bg rit RoR oe 29 
BOO 7 88 “87 38 9 33 aes i 28 29 29 8 
Fee at ee oe 34 9 : 34 38 : 28 oe 5, 30 
__ 870 cia dh NT ee ON | ae (lan, 34 38 ine "28 a ae 30 8 
380 “BB 39 | 35 9 35 39 28 30 30 4 
890 > me Tee Se 9 ee 39 ty "4 eee 30 30 
400 “36 tO ot 36 10 =| ~—s-86 eas 28 31. A 31 8 
410 | -36 40, | 36 10. |~St« 86 8, ala lee 31 31 
420 37 le a 37 10 37 99 ‘31 Q|  -81 7 
430 87. Al 37 10 9) 37 : “eo | 31-6] oe 
440 38 nigel 38 1Gdane 38 499 “92 4| ogame 
450 38 rT Ea o es 29° 32 8) 82 | 
460 Os eB ae TE 39 ; ? BE ey es 
470 | 39 43 a 10 i 39 ~ <a 29 ‘ 29 BI 82 | 
480 ae ae ee cae ae ae eet i ee SS 33. | 88 
490 40 | 44 40 11 40 oe | 33 | 
500 41 45 41 11 —: 30 33 v| 33 Y 
| | 
For notes see page 109 
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SHORT SUPERSTRUCTURES TABLE 21 
(CONCLUDED) 
WIDTH OF STRINGER THICKNESS OF STRINGER MINIMUM THICKNESS OF UNSHBATHED 
LENGTH SIDE PLATING AND TIE PLATES WITH AND TIE PLATES WITH PLATED DECKS 
| WOOD DECK ; WOOD DECK 
L Pe fe 
POOP Biceeareptdinh | STRINGER TIE PLATE POOP BRIDGE FORECASTLE POOP | BRIDGE FORECASTLE 
ei ites OS, 8 | 4 f ee | ey ex ae 9 | 10 ul 
Feet Inches Inches | Inches Inches Inches Inches Inches Inches Inches Inches 
510 | 42 “45 {wl i 41 ree ms il 300 +33 :33 
p 520 | 4 | 46 4 42 11 42 | -30 “34 “34 | 
530 | 42 “46 42 11 -42 +30 “34 | “34 
a ee ee ee CT si | sa | a | 
550 | 48 “47 | 43 | 11 43 “31 | a 
560 ea eee ry an eae, tae 31 35 = 8B B 
i 570 a a ae ee ae ee ee ee ere cee aes Pee Te) Gee a a 2 
6802 || Cl -4t=<“T:C‘(<é‘éiékdkdgtCOTC4 12 45 | alii 5 31 35. «C«S é 
Ti” he a ae er ae 1 45 7 ) ee Ge le” . 
600 i Ae © yee eae’ eee tae “46 aa 32 36.8 & 
610 | +46 50 | 46 ese 46 82 36 a6 
620 47 -D1 47 12 47 32 *36 | 736 | 
| 6380S |_ 47 31 47 12 47 3 32 =| 36 || -36 | 
640 48 52 as Pogss 1a | i si +82 37 | a7 
650 48 52 | 48 12 48 +32 ST aay 37) Oy 


NOTES.—TABLE 21 


1. Sheathed decks.— Where plated decks are sheathed 
with wood or appreved composition the thickness given in 
cols. 9, 10 and 11 may be reduced by 10 per cent. 


2. Allowance for, height of platform.—If the 
draught desired is not greater than -7D (D being measured 
to the uppermost continuous deck) all thicknesses given in 
the Table may be reduced by 10 per cent. 


3. Stringer angles.—Angles connecting the deck 
to shell plating are to have the same thickness us required 
for plated decks, cols. 9, 10 and 11. 
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Seodbingt of stiffen ane aeeapbi up fe €6" supthling Cuighh, sbhonk petualion . pin Yow Mbaak 
} ? 


ner Ardrctosn ion T one, /y D iad ta dra Tibhar. /2 /$2. 
TABLE 22 END BULKHEADS OF SUPERSTRUCTURES 


Stiffeners spaced 30 inches apart 


BULKHEADS AT THE FORE END OF BRIDGES, BULKHEADS OF POOPS PARTIALLY PROTECTED 
OF UNPROTECTED POOPS THE LENGTH OF OR LESS IN LENGTH THAN ‘4L AND NOT PRO- 
WHICH IS -4L OR MORE AND OF ALL POOPS PRO- TECTING MACHINERY OPENINGS 
TECTING MACHINERY OPENINGS : LENGTH RIVETS IN END LUGS 
Lis ANGLE STIFFENERS |——__—_— — PLATING 
nomen eee RIVETS IN END LUGS te gape Meccages ans 
t- epiariate bs —_—| PLATING F Feet a one | Inches | Inches 
Number Diameter Under 150 3 x 24.x°30 9 5 24 
- a — be anil 1:00 ea x : “ 
Feet Widatie aches Inches Inches 150 34 X 24 x °32 9 5 4 
2 1°40 rs : “4 
- BEX x “34 ? ; aa emer ae arg : 
Under 160 | 5°60 3 200 # steel 34 2 A 26 
6 x 8 x ‘85. | : 2 250 ioe lies 2 : 29 
6°95 te a oe 2 50. | s 
————|—— 300 LAs 8 ‘ “32 
6 x 8 x :45 ? Vea eg mee : ae 
>. 95 ; 3 X °3D 5 e 
873: : 350 4:20 3 8 *30 
6x3 x 44 E 
400 5-20 $ 3 “38 
7 x 85x40 . : 
450 6-35 | 3 3 38 
1 xX BEX 48 | bs . 
500 7-55 | \ 4 38 
RES Saal = a 3 
550 | 7-80 + 3 38 
BULKHEADS AT AFTER ENDS OF BRIDGES AND 
FORECASTLES ; 
LENGTH | 
‘eS | ANGLE STIFFENERS PLATING - 
9 x 84x51 Feet i Inches , Inches 
27-90 Modulus—Inches 
: Under 150 24 x 24 x26 20 
‘60 = 
10 x 34x°42 = Sees is 
24-80 150 S ae ad 20 
110 x 8h x-58 250 BEXB x “30 a 
28°45 S +x - — : 
—_—— 350 a eee 28 
11 x 84 x-45 a oe “ ay Lee. 
8195 400 4x3 x ‘40 30 
and above | 2°20 € 


Stiffeners to overlap. and be riveted to, boundary angles 
Section moduli above are given to nearest *05 


quaé NOTES._TABLE 22 


1. Correction for spacing of stiffeners.—If the MopULUS OF STIFFENERS. 
spacing of stiffeners differs from 30 inches, modulus of Where L = 200 feet or less, modulus may be 75 per 
stiffeners is to he modified in direct proportion. cont of Tabla bas, has a peu tend 
: ; } ; lus. 
If the spacing of the stiffeners is greater than 30 inches, 


the thickness of plating is to be increased at the rate of *01 Where L = 400 feet or above, modulus may be 70 per 
inch for every 2 inches increase in spacing. cent of Table modulus. 

2. Allowance for height of platform.— When the For intermediate lengths the percentage may be obtained 
draught d does not exceed -7D. D being measured to the by interpolation. 


uppermost continuous deck, the scantlings given in the Table : : 
may be modified as follows :— 3. Bulkheads at the fore ends of bridges which do not 
cover deck openings are to have plating as required by the 


THICKNESS OF PLATING. = é 
Table, but the modulus of the stiffeners may be reduced 


Where I, = 200 feet or less, thickness may be 90 per by 10 per cent. 
cent of ‘Table thickness. : 

Where L = 400 feet or above, thickness may be 85 per 4. Particulars of sections and moduli are given in 
cent of Table thickness. Table 56. 
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LENGTH 


Feet 


ANGLES 


FRONTS 
STIFFENERS 
Inches 
Modulus—Inches® 
4X 83 X -4] 
225 
5 X BX «BS 
2-95 


DECKHOUSES 


“LOWER TIER 


Stiffeners spaced 30 inches apart 


TABLE A 


(SEE CONTINUATION) 


CORRECTION PER FOOT 
DIFFERENCE IN DRAUGHT 


(See NOTE 1) 


STIFFENERS PLATING 


| SIDES 
| 
PLATING STIFFENERS PLATING 
Inches A Inches Inches 
Modulus—Inches* 
26 35 X 3 X +32 20 
1-40 
3 SS oP = = 2 
| | 4 X 3X +30 c 
28 2 26 | 
1-65 | 
ue —_ 2 = ——-< a ee 
4 
0 o 4X 3 X -36 28 
3 Z, 5 
: < 2-00 F 
| 
Hix s 32 
82 2 30 
2-65 


UPPER TIER 


Stiffeners spaced 30 inches apart 


Per cent Ter cent 


10 6 
sae bath 
io 50 “8 pe 


SSS sss SSNS 


LENGTH 


Feet 


300 


400 


500 


FRONTS 


STIFFENERS 


Inches 
Modulus—Inches* 


3X 24 X -26 
85 

BX 24 xX -B2 
1-10 

BL xX 3X +32 
1-40 

4 x 3 X -84 
1-90 

{xX 3 X -46 
2-50 


SIDES 
PLATING STIFFENERS PLATING 
Inches A Inches Inches 
| Modulus—Inches* 
| 
24 |} 2h x 2h x 80 23 
| 70 
3 x 2b x -28 
24 = 23 
90 
- = 
2 
8 Ps 3X 3 X -36 si 
“2b 7, 2 
< 1-20 
BL xX 3 X +36 
28 e © 26 
1-55 € 
4 X 3 X -36 
“30 28 


For notes see page 113 
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CORRECTION PER FOOT 
DIFFERENCE IN DRAUGHT 


(See NOTE 1) 


STIFFENERS PLATING 
Per cent Per cent 

10 3 

15 6 

20 | 7 

| 
25 8 
30 9 
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TABLE 2 


ste alae ad BEAMS WITH PLATED DECK 
Spaced 30 inches apart» 


LENGTH 
FEET 
10 15 20 
. INCHES = 
—— a - Modulus—Inches? ——— ——-— —> 
‘Ki... TAs Crt oe oe 
| 3X2EX-28 | | | 4x3x-36)-| | 5X3 x42 
90 2-00 | & 3:50 
| = 
|} | | 43} — 
|| 3hx3x-32 |! | 5x3x-30|/4| 6x8x-34 
| Bee ree 2-55 | 4-10 
pie > AA bt sages 6g 
2 | | 2 | A 
| 4x3xX-32 || 5x3x-37 5X3X-40 
1S | 1-75 ie | S70 5-15 
< |< Dn 
7 | 4} 3x 2 | K € | 3 4 2 4 
500 | = sla | 5x8 X44 y 5x3 X45 
2-05 | 4 3-65 ee 565 
2 : DEAE S| R 7 
Baa 4bx3X-38 |) | 6XBX-36) | 6X3 x -B0 
| 2:60 | 4-30 6:25 
Vj Vv }Vj 


DECK PLATING 
ABOVE DECKHOUSES 


> a 


| MINIMUM THICKNESS 
Lencru | AREA OF DECK ABOVE LONG 
OF DECK PLATING 
HOUSES — PERCENTAGE OF 
(See NOTE 9) 


Lk: AREA OF STRENGTH DECK | 


ASSUMING TWO DECKS FITTED plea SHEATHED 


1 2 | 3 | 4 


Feet : ‘ Per cent ; Inches Inches ; 
200 60 24 20 
aa 50 25 oP) 
400 bie 40 95 Ke 
500 35 28 24 
550 30 “30 25 
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TABLE 23 


(CONCLUDED) 


TABLE 23.—NOTES 


1. Draught.—The Table is directly applicable when 
the ratio d/D = -70, D being measured to the deck upon 
which the lowest tier of deckhouses is situated. 


greater 


If the draught is ie than that corresponding to 


the above ratio the modulus of the stiffeners and the 


thickness of the plating of the deckhouse fronts and sides 
increased 
reduced 
subject to a maximum increase of 100 per cent and a maxi- 


are to be by the percentages given in this Table, 
mum reduction of 20 per cent in modulus and subject to 
& maximum reduction of 10 per cent in the thickness of 
the plating. 


2. Spacing of stiffeners.—If the spacing of the 


stiffeners differs from 30 inches, the modulus of the 
stiffeners is to be modified in direct proportion. The 


thickness of the plating is to be increased at the rate of 
‘01 inch for every 3 inches increase in spacing. 

8. Single tier deckhouses.—For deckhouses not 
having an upper tier of houses the modulus of stiffeners of 
the sides and aft end may, after correction for draught, 
be reduced by 15 per cent except where d/D exceeds -70. 

4. Breadth of deckhouse fronts.—The ‘Table 
directly applicable, subject to the above corrections, to 


is 


deckhouse fronts which are -75B or more in breadth. 

When the breadth of a partially protected house front 
is *25B or less, the scantlings may be as required for sides ; 
when the breadth is intermediate between these limits the 
scantlings may be obtained by interpolation. 


5. Flush deck ships, and those with forecastles, 
or forecastles and poops, having minimum freeboards.— 
The 
these ships is, after correction, to be increased by 100 per 


modulus of stiffeners at the fronts of houses in 
cent, and two webs are to be arranged. 

The corrected thickness of the front plating is to be 
increased 5 per cent. 

6. After ends of houses.—The modulus of the 
stiffeners is to be 70 per cent of that of the side stiffeners 
and the thickness of the plating is to be 90 per cent of that 
of the side plating based on 30 inch spacing. Unprotected 
deckhouses at after ends of ships will be specially considered. 
7. End connections of stiffeners.—Stiffeners at fronts 


of deckhouses are to be lugged except at the upper tier 
when L is less than 500 ft. Stiffeners at sides of lower 
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tier are to be bracketed if there are two tiers, and lugged 
if there is only one tier; those at upper tiers are to be 
Stiffeners at aft ends of 
If stiffeners are welded to 
the deck, brackets may be omitted, provided the section 


lugged when L exceeds 500 ft. 
deckhouses may be unattached. 


modulus of the stiffeners is increased by 20 per cent. 


8. Beams.—The Table is directly applicable to the 
beams of a lower deckhouse having superimposed houses. 
If there are no superimposed houses the modulus of the beam 
may be reduced by 20 per cent. 

The modulus of the beams of the upper tier may be 
20 per cent less than required by the Table and if there is 
a third tier the beams of that tier may be 40 per cent less 
than required by the Table. 


If the beam spacing differs from 30 inches the modulus 
of the beams is to be modified in direct proportion. 


9. Deck plating above houses.—Where the length of 
a deckhouse exceeds -15L, deck plating of the sectional area 
derived from the Table is to be fitted at the top of the house. 

The two decks referred to in col. 2 are the decks of 
the main hull as used in Table 18. 

If there are two tiers of houses the sectional area of 
the top of each may be 80 per cent of the area derived 
from the Table, or alternatively the top of the upper tier 
may be 75 per cent, and of the lower tier 100 per cent of 
that area. 

The minimum thicknesses of plating given in cols. 3 
and 4 apply to decks outside deckhouses and outside line of 
openings; within the line of openings the thicknesses may 
be reduced by 10 per cent. Inside deckhouses the thick- 
nesses may be reduced by a further 10 per cent. 

The thickness of unsheathed plating (col. 3) is to be 
increased by °01 inch for each 3 inch increase of spacing 
above 36 inches. 

10. Where the height of deckhouses exceeds 9 feet the 
scantlings will be specially considered. 


11. Exposed machinery casings.—The thickness of 
the plating and the modulus of the stiffeners are to be 20 per 
cent greater than those for deckhouses in the same position. 


12. Particulars of sections and moduli are given in 
Table 56. 
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TABLE 24 


BEAMS | 


UNSUPPORTED SPAN 


CORRECTION 
BREADTH BEAM wADTOR == LP ot PERT. « a 
SPACING 
B K 6 8 10 12 14 16 
Feet Inches a ater a ae Modulus Inches? + ig Sais baad] 4 ee eee = 
Al 3x 24x30) 3 x 25x-38 35X3 Xx -B4 34xB x39 | “ae 
24 a bia 1-00 1-25 1-45 "1-70 
RPA os sioth 3X 25x34 B4X3 X -B2 35X3 X 37 34x83 Xx 44 4X3X 42. 1 
28 22 1-20 
[ek Siam 2 a) NIM bee Nace! seems | eer 2] pea Mega 2 peel ae 
a8) fa ” 7 iho = | 34x83 X32  -84X3 X -38 84x83 x -44 4x3 xX -39 4X8 -48 5X8 X3] 
ob ‘ | aaa 1-65 1-00), 215 a 3-10 
ome ae . 1 Lax eils 4X 3 X38 4X3 X44 5X BX 32 5xX3X-41 6X 3X3 
‘ . Sapent 210 2-40 2-70 3-40 4-00 
a i Le. 5X 3X +34 5X3 xX -39 XB X44 6 X 8X 87 5EXB X 3 
. | ; 2-85 8:25 4 3-65 | 4-40 5-40 
a a o | hag = 6 X 8 X -88 DX BX-B9 | S'XBX +86 6 X 3X 
a | Vv 4:55 5-05 | 5-80 7-10 
waco tages lk alias (35 DEXBX BB. OX BhX-BA | 6X BEX-41 6X BAX 
ao 27) Frorifs ) HRBDour 24 6-05 635 | 7-80 8-80 
= ne i ae 6 X 34x41 6 X 34x-48 7X Bhx-B5 7 x Bbx4 
52 28 1:20 6-8 7-80 8-80 9-80 10-95 
| "a | a GE __ 9°81 = ’ 
eae " ai iyi Fe | ie 7 Xx 34x-41 7 X 3hx-47 
as | 9-80 10-80 11-85 13-05 
ar es i at 7XBAX-51 | 8X BhX-B8 8 x Bbxe4s 
60 30 par a 12-65 13-85 15-05 
Se 8 rs. . 8X 3hx-41 8X 34X46 | 8x Bbxs5l 
sk hain ge bE. yhoo sete inh | | | 69 ees | ra 
na | et Ee a ere Pag He ot 8X 34x48 | 8X Bhx-53 | 9x BhxAl 
sae : . | 16-20 17-40 18-90 
a | 8x3hx-53 | 9X BEX-40 | 9X BEX 
72 sia PPOs 17-40 18-90 | 20-80 
= cade | : ne 9X 84x44 | 9 x BhXE 
76 4 sais lS eto 18-20 19:90 thy 21-60 
: Poss: a in | rx r | ox Bhx-4l | 9x BEx47 | 9 x BBXE 
80 35 1:00 2 |) sige od ab nel Tks 1. 2080 ig 22-70 
Vv Tle Iho hGs 1a 


Section moduli above! 


NOTES.—TABLE 24 
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1. Application to various decks.—(a) The modulus 
given in the Table applies to weather deck beams in ships 
having a ratio of d/D not exceeding ‘7 (I being measured 
to the uppermost continuous deck) with the exception of the 


FA feeien eta 
following : 


(1) Single deck ships ~ - - (see (d)) 
(2) Short bridges and poops - - (see(f)) 
(3) Forecastle decks - ~ (see (q)) 
(4) The forward -12L of weather decks— (see (g)) 
(bo) When d/D is -85 or greater the modulus for 


weather deck beams (except as qualified by (d) to (g)) 
is to be the Table modulus multiplied by the factor K 
given in the third column. 


lj4 


(c) When d/D lies between ‘7 and °85 the correction 
factor is to be found by interpolation between 1:0 for dj/D = 
‘7 and the Table factor K for d/D = °85. 

(d) Single deck ships. The 


obtained in accordance with the above notes and increased 


modulus is to be 


by 20 per cent. 

(e) Bridges forming an effective superstructure as 
detined in D 208. 
the Table without the use of the factor K. 


The modulus is to be taken directly from 
(f) Short bridges and poops. The modulus taken 
directly from the Table without the use of the factor K may 
be reduced by 30 per cent. 


— 


WEATHER DECKS 


UNSUPPORTED SPAN 


TABLE 24 


CORRECTION 
Feet FACTOR eee BREADTH 
i SPACING 
18 19 20 22 24 26 K B 
end ane - 
——— = = Sa a a ee - = ae in 
| 1-20 2] 24 
: a i 
2 1-20 22 28 
i _|3 
a 1-20 23 32 
ss 2 Je - _| J 
St! | 1-20 v4 36 
4:90 ; v 
ly<¢ > € a A 
5X3 X 41 | 6x3 “ 10 nad on 40 
6-40 Re As 7-65 
$ . 7 ‘ +35 Fie, “46 
6X3 xX -44 1 EX BO ri | ie | 1-20 6 44 
8-20 9-80 11-65 
ea al.a7 ra iri eee aG aia 
X 84X-37 7 X 83X-46 8 Xx 34x 37 Ste 84x 16 | ran = 48 
10-15 1901165 13-65 ie 
7X 84xX-49 8 X 35x-38 ies 34x-46 sk BEx-55 9 X 34x-45 | ak a 52 
12:25 13-85 15°75 | 17-85 20-20 
34x. 8 X 84-47 34x. 34xX-45 9 X 34x-58 
8 x 34x40 8 X 84K-47 8X BBX 56 34 X+45 34 58 | oi ‘i 56 
14:35 16-00 18-05 20-20 22-45 z 
=e Bw - Ql ne ij ri ol a = wr eae % aie uf aay oO 
8X 34x49 8 X 34xX-56 9 X 84x-45 9 X B5x-54 10 x 3hx 44 z ts = 60 
16-45 18-05 20-20 22-70 25-45 * 
9 x 34x-3 9X 35x45 9 X BEX-5 10 x 34x-43 10 X 8)x-52. 
9X 84X-39 35X45 35X-54. » $x-52 15 as <i 64 
____ 18-65 20-20 | 22-70 L 5 28-10 
9x 84X46 9x 3x53 | X BEx-42 || 10 X 84X51 | 
9X 34x-46 9 X 34X-538 | 10 X 85x-42 ) : Fe * 6s 
~ 20-50 22-45 24-80 27-75 31-00 A 
9X 3hx-52 10 x 3}x-41 10 X 34x-49 X-58 11 x 35x-48 
2 eee 1-00 38 72 
22:20 24-50 ato 0 ee 0 
9X 3}x-57 10 X 84x45 | «10 X BRX-5i X 84x. 11 x 8$x-52 | | 
85-57 10 x 84x 45 10 39% 53 11 2 14 oes ) ahs ‘4 76 
23-60 25-80 28-45 Oo | SES = | ean _ 
10 x 3bx. oe 3hx-48 10 X BEX-57 Lx-47 1 X 84x-55 
0 x 41 10 X 85X-48 10 X 85X-57 Ue 5X47 1 BaX-55 ‘tin an 80 
24-50 26-80 29-80 “70 35-80 4 


given to nearest +05 


NOTES.—TABLE 24 (concluded) 


(y) The Forward -12L of forecastles and weather 
decks. The Table modulus is to be multiplied by the 
factor K irrespective of the draught. 


2. Span for use in the Table is to be measured in feet 
from girder to girder or from girder to a point midway 
between the toe of the bracket and the inner edge of the frame. 


3. Corrections to modulus of beams. 


FoR BEAM SPACING. 


If the spacing at any point differs from that given in 
the Table the modulus is to be modified in direct proportion. 


FoR HANGING CARGOES. 

If the beams carry hanging cargo, such as chilled beef, 
the modulus is to be increased by 50 and 100 per cent for 
one or two tiers of quarters, respectively, but need not exceed 
the modulus of beams derived from Table 25 and note 3 to 
that Table. 

FOR BEAMS WITHOUT PLATING. 

Where a plated deck is not fitted the modulus of the 

beam is to be increased by 30 per cent for use in Table 56. 


4. For width of faying flanges see D 3202. 


5. Particulars of sections and moduli are given in 
Table 56. 
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i aaa 
DIFFERENT CAMBER ON OEeKS, THE HEIGHT 


WHERE TW. 9K HEIGHT VARIES 


1 To BE TAKEN AT CENTRE SPAN OR WhiG SPAN OF B6EAMS, WHICHEVER IS THE GREATER. 


DUE To 


TaBLE 25 


A THE SIZE oF BEAM KNEE IS BASED, IM ALL CASES. ow 
TWE DEPTH oF BEAM REQUIREO FoR THE WING SPAN: 


ss 


BEAMS AT CARGO AN 


UNSUPPORTED SPAN 
CORRECTION 
BRMA ORE BEAM eS .: err s s ie ee IE = 
B SPACING | 
C 6 | et es Wee aes ee ee 16 
| | | 
fe | ee Se SS 
24 21 50 A| 3x 2bx-34 | 85x3 X -43 4X3 xX -48 5x8x-41 | 
Tar | 1-15 rate 1-85 2:65 3-40 | 
28 22 50 3x 25x-34 | 34x38 x -43 5X3 -45 | 6x 3 Xx -89 
es | 1-15 185 | 2-80 B75 | 465 | 
32 bg 50 | 4X38 x -36 5X 3X -87 6X 3X -35 55X8 X -30 5gxB X 40 
FS 2-00 3-10 4-20 5:15 | 6°25 
5 5 2 : 54 : | , 
36 24 30 | AXEX4O- | SOX | CABXBO | 5EXBX-BS | GRE 
a | 2:20 3-40 4-65 6-05 7-50 
——— = = oS * | a a cs | — = Se ns 
* | | - 
4 ; 3 z 4x3X-48 | 5X3X-44 5bx3 X31 b4X8 X -46 6 xX 8x +49 
a 2-385 3-65 5°30 6-95 | 8-90 
—ES . —— 1, | — ~ = —— —— — ns f= az —— — 
44 26 5D | 5xBx-B0 | 6XBX-B4 |. 5bx 3 x-37 6X BX -42 7X 8X -38 
| 2-55 | 4-10 5:95 | 7-90 10:26 
48 27 60 5x Bhx-82 | 6XBbXBE | 6XBbX-BL | 6X BEX48 | 7X BbXAS 
ad cs £ = 
| 2-70 4-50 6-50 8-80 11-50 
52 - oe | | 5x BEX-34 | 6x BEX-42 6 X 35x-37 Tax 33 X-36 | 7X 8hx-h2 
ls) | 285 319g 4:95 G0 7:25 Mg «6995 NY «12-80 
, — = a a i — 
. A Ql ¢ 7x 3l ‘ gl 
! 56 99 70 | 6 X 35X-43 {heed X Bg X-42 8 X 85X39 
oer: ) G15 810 452 10:95 \%47 14-10 
os ¥ a : = : S| pe pee ee ee Se er 
6d a a | 6 X 34x-50 7 X 34x-49 8 x Bhx-44 
‘ | 9-05 12-25 15-25 
7X 3kx-89 | 8 x 84x-37 8 x 34x-50 
31 -80 2 
64 B An | 10-45 13-65 16-70 
= = a = | ~ — — ——= | - — 
68 a ye 2 7 X 34x-48 8 X 84x-43 8 X 84x-56 
| “Oo % | 
= | | 12:05 15-05 18-05 
| : = — a — ante — ane 
| 72 33 90 | | 8 X 35X-39 8 X 35X-50 9 x 35x-48 
| 14-10 16-70 19-65 
a = — : a. een! =a oo 2 hae = 
| | | 9 x 84x39 | 9 x Bbx8 
a * ie | 18-65 21-05 
| | | 9 X B4x-47 9 x 35x-4 
5 | \-90° é : 
= | Meni 4 20:80 | 22-70 
Section moduli above @ 
NOTES.—_TABLE 25 
1, Application to various decks.—(a) Cargo decks. 2. Span for use in the Table is to be measured from 
The modulus of the beams is to be determined directly from girder to girder or from girder to a point midway between Jw 
the Table and corrected as required below. the toe of the bracket and the inner edge of the frame. 
3. Corrections to modulus of beams. 
(6) Accommodation decks. ‘I'he modulus derived from FoR BEAM SPACING. 
(a) is to be multiplied by the factor C given in the third If the spacing at any point differs from the spacing given 
column of the Table. in the Table, modulus is to be modified in direct proportion. 
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BEams 


IN DECK FLATS OPEN To 


ENG. Rm 


ARE TAKEN AS CARGO DK 


BEamS Guy No coRRECTION MADE FOR TW. DK HT ExcEEDING 8G. 


TABLE 25 


| 


UNSUPPORTED SPAN 
CORRECTION 
, = = i= * Sar > FEET = FACTOR BEAM BREADTH 
C SPACING B 
q 18 20 22 24 26 
— | x Sais er pee : ary | Inches Feet 
a  .).  Modulue—Inches Lee ips = Sa 
Al BO cc] BE pal. BE 
— — —= — ol 
: = S 
A 
< -50 22 28 
Vv 
——_ = ———— ———_—— — — ny = 
| 50 23 32 
lak _ | 50 20 | 36 
9-1 | 
- 7X8X-48 TX3X-56 | 50 $e 40 
1115 13-50 | 
—— eee S = =“ = = Se — ———— |———____—- 
TX8X-D8) | |= 8XBxX-47 «|| 9 x Bh x40 | ee ee. ee 
13-00 15-90 18-90 
8X 35X41 8 x 84x-55 9 x 33x-49 10 x 3$x-43 | | 80 97 48 
14-60 17-85 21-85 25-15 | 
— | _ —— — ——- — — —_ - —— —_ —__ — a a — md 
8X 34xX-48 9 X Bhx-42 9 x 35x-55 10 X 85x-47 10 x 34x-59 HI sae rr | 52 
4s 16-20 19-40 23-00 26-45 30-45 \a| 
» Sadia ea ES 2 ae ee Oe LN | Ere | = = 
8X 84x-54 9 X 34x-47 10 x 8}x-40 10 X 34x-52 11 x 3)x-45 |E ce es 56 
§ 17-60 20-80 24-20 28-10 31-95 i 
o aed ~ — - = — - eters ——— . = — zt — _ — ited — |——— —— $$$ 
9X 85X-89 9 X 85X-51 10 x 84x-44 10 x 35x-55 11 X 39x-48 |B 75 30 60 
se de | 
18-65 21-90 25-45 29-15 383-05 I 
9X 3bx-44 9 x 84x-56 | 10x 34x-48 10 X 84x-59 11 X 84X-52 | -80 3; 64 
19-90 23-30 26-80 30-45 84-55 | | 
9X 34x-48 10 x 35x-40 10 X 3}x-51 11 x 33x-44 11x 83X-55 ist < 68 
21-05 | 24-20 27-75 31-55 35-80 | : : 
SC ee ener eae oe ist eee sis eee: ua ay 
9X35x-58 | 10 X Bhx-44 | 10 x Bhx-5H | 1 x B4X-47 11 x 8$x-58 | | 43 | v2 
22-45 25-45 29-15 32-70 387-00 ; | 
9X 3}x-57 10 X 84x-47 10 X 85X-58 11 X 83X-50 11 X 35x-61 | | 
23-60 26-45 30-10 38-80 38-20 | 
10 x 8}x-42 10 x 35x-51 11 X 8}X-58 11 X 34x-68 | | 
24-80 27-75 31-15 35-00 | 39-00 | 


en to nearest -05 


FoR "TWEEN DECK HEIGHT. 
If the tween deck height in cargo spaces differs from 8 feet 
6 inches, modulus is to be modified in direct proportion. 


FoR HANGING CARGOES. 
If the beams carry hanging cargo, such as chilled beef, 
and may be simultaneously loaded above with cargo, 
modulus is to be increased by 30, 60 and 90 per cent for 
one, two and three tiers respectively. 


NOTES.—TABLE 25 (conclwled) 


For accommodation 


decks these percentages are to be 50, 100 and 150 


respectively. 


FoR BEAMS WITHOUT PLATING. 
Where a plated deck is not fitted, the modulus of the beam 
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is 
Table 56. 


is to be increased by 30 per cent for use in Table 56. 


4. For width of faying flanges see D 3202. 


Particulars of sections and moduli are given in 
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| CORRECTION 
LENGTH | sPACING OF eae 


| LONGITUDINALS | 
s 


~~ Inches : =a a ; = 2 INCHES OS 


UNSUPPORTED SPAN 
FEET _ 


i 3 _Modulus—Inches” 


5X3 X -48 
3-95 


lexex 4a | 


| 


DX3X 48 | le 


3°95 
6xX3xX 
4-20 


6 X 3 X +35 


6X3 x -42 
5-00 

5xX3BX-41 5kxX 8 X-87 
5:25 5-95 

5bx8 X -B8 6X 8X +85 
6-05 6-95 


6X38xXx-: 
| 4-40 


6x 3X -84 6X 3X43. 
6-80 805 


6 X 84x-39 — 
4-65 


6X 34x40 | 6X BhX-50 | 
7-65 9-05 | 


x 84x-41 
4°85 

x 34x-43 
5:05 


for) 


ware 


6 X 85x45 7X 84x-38 | 

8-35 10:25 

7X Bhx-44 | 

9-20 11-30 

7 X 35x-36 7 x 84x-50 
9-95 12-45 


LB ANGLES — —— —— ——- —>|<—ANGLES—> | y | 


7X 3hx-41 | 8X Bx-86 
10-80 13-45 


7x Bbx46 | 8X BEX-41 
11-65 14-60 


SBULBANGLEG™ o—S 


7X 3hx-50. | 8X Bhx-46 | 
‘12-45 15-75 | 


Section moduli above are given to nearest *05 


| 8X BEx-50- 
13-00 16-70 


Se BU 


NOTES.—TABLE 26 


1. Application to various decks.—(«) ‘The modulus 
given in the Table applies to weather deck longitudinals, 
outside the line of deck openings, in ships having a ratio of 
d/D not exceeding -7 (D being measured to the uppermost 
continuous deck) with the exception of the following : — 

(1) Single deck ships ws eee (see (A)) 

(2) Short bridges... ©... «(see (f)) 

(b) When d/D is 85 or greater the modulus for 
weather deck longitudinals (except as qualified by (@) to 
(h)) is to be the Table modulus multiplied by the factor 
K given in the third column. 

(c) When djD lies between *7 and 85 the correction 
factor is to be found by interpolation between 1°0 for 
d/D=:7 and the Table factor K for dj/D="85. 

(d) Single deck ships. The modulus is to be obtained 
in accordance with the above notes and increased by 
20 per cent. 

(e) Bridges forming an effective superstructure as 
defined in D 208. The modulus is to be taken directly from 
the Table without the use of the factor K 

(f) Short bridges. The modulus taken directly 
from the Table without the use of the factor K may be 
reduced by 30 per cent. 

(y) Outside the line of openings the modulus derived 
as above is to be maintained for -4L amidships and may be 
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gradually reduced to 85 per cent and 70 per cent of its 
midship value at -1l, from the forward and after ends 
respectively. 

(h) Within the line of openings the modulus may be 
85 per cent and 70 per cent of that required outside the 
line of openings amidships for the forward -12L and the 
remainder of the length respectively. 

2. Span for use in the Table is to be measured from 
transverse to transverse or from transverse to a point 
midway between the toe of the end bracket and the bulkhead. 


3. Corrections to modulus of longitudinals. 


FoR SPACING OF LONGITUDINALS. 

If the spacing at any point differs from the spacing 
given in the Table, modulus is to be modified in direct 
proportion. 

FoR HANGING CARGOES. 

If the longitudinals carry hanging cargo, such as 
chilled beef, the modulus is to be increased by 50 and 100 
per cent for one or two tiers of quarters, respectively, but 
need not exceed the modulus of longitudinals derived from 
Table 27 and note 3 to that Table. 

1. For width of faying flanges see D 3202. 

5. Particulars of sections and moduli are given in 
Tabie 56. 


311 f 


TABLE 27 


LONGITUDINALS AT CARGO AND ACCOMMODATION DECKS 


CORRECTION 
LENGTH SPACING OF Serie 
[ LONGITUDINALS 
C 6 
Feet Inches < 
240 284 0) N|) 4x3 x 36 
| 200° 
260 29 50 $B 42 
, = a: ___- 280 
eps. Eb 
280 29h 50 | ae eee 
a Sa J | 2-70 
300 30 55 BeBe =G 
He p08 
320 304 a a 
= = ae 4 pat 3-3 
340 31 62 Bits 
na | de! ee 
360 314 65 | a a 
a: |i 410 
380 32 67 | Ride Teche 
7 _—: 4400 
400 324 70 «| | | 8% 88x40 
= sa Vv 4:70 
nN 
420 38 72 [| 
440 334 75 ! 
460 34 re 4 
aq 
rae a A 
480 345 80 i | 
= ‘i ~.— 
500 3D 82 | 
Vv 


UNSUPPORTED SPAN 


FEET 


_ INCHES . 
Modulus—Inches” 


5X 3X -36 | 


Section moduli above are given to nearest *05 


St $7 


5X 3X -48 55x 8 X-87 
3-95 4:85 | 5-95 
6xX3X-36 bkX 8 X-41 
4-30 6-40 
6X3 x -40 6X 3X +85 
6-95 
6X 8X -88 
7-35 
6X8 x -42 
7-90 
6 X 84x-45 
595 7-10 | 8-35 
6x 3hx-80 | 6X 3hx-40 | 6x 8$x-49 |f 
6-35 765 | 8-95 
6 X 34x-84 6 xX 84x-43 | 
6-85 8-10 9-40 
| 6x Bbx-87 6x 3hx-46 | 7X 35x-86 | 
7-25 8-50 9-95 
| 6x8hx-40 | 6 Xx 84x-50 7X 84x-39 | 
7-65 9-05 10-45 | 
| 6 x 3bx-42 | 7x 8hx-42 | 
7-95 9-45 10-95 
45 


NOTES.—TABLE 27 


1. Application to various decks.—(w) For all cargo 
decks the modulus of the deck longitudinals is to be deter- 
mined directly from the Table and corrected as required 
below. 

(J) Accommodation decks. ‘The modulus derived 
from (a) is to be multiplied by the factor C given in the 
third column of the Table. 

2. Span for use in the Table is to be measured from 
transverse to transverse or from transverse to a point mid- 
way between the toe of the end bracket and the bulkhead. 

3. Corrections to modulus of longitudinals. 

FoR SPACING OF LONGITUDINALS. 

If the spacing at any point differs from the spacing 
given in the Table modulus is to be modified in direct 
proportion. 
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FoR "WEEN DECK HEIGHT. 

If the “tween deck height in cargo spaces differs from 
8 feet 6 inches modulus is to be modified in direct 
proportion. 


FOR HANGING CARGOES. 

If the longitudinals carry hanging cargo, such as 
chilled beef, and may be simultaneously loaded above with 
cargo, the modulus is to be increased by 30, 60 and 90 per 
cent for one, two and three tiers respectively. For 
accommodation decks these percentages are to be 50, 100 
and 150 respectively. 


!. For width of faying flanges see D 3202. 


5. Particulars of sections and moduli are given in 
Table 56. 
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iw _ im 
TABLE 28 Pigs ° 
(SEE CONTINUATION) 4 =°G V. WiTvout 
NCREASE wh THICKNESS, 
ADIT ONAL ScalloPna anh BE AccreTED PReviOtD and —i 
THe aRea debt is MAINTANED, ' 


BEAM KNEES AND END BRACKETS OF DECK LONGITUDINALS 


KNEES OR BRACKETS | CONNECTIONS 
DEPTH OF BEAM, |———— = : . 2 -|———— & a j 
} | | 
| NOT FLANGED von | FLANGED BEAM KNEE LONGITUDINAL BRACKET 
FRAME, OR | DEPTH FROM gern a ON —|— ea AF a at, “= 
LONGITUDINAL DECK BEAMOR [ 
LONGITUDINAL| THICKNESS | TH'CKNESS | WIDTH pep aoa tel scored whe aE e. 
cee Seni ase th as | ear i ae eh OSG 2 al ~ 
1 | 2 3 | 4 | 5 | 6 7 j 8 9 10 
Inches Inches | Inches chins | Inches Inches Sq.inches | Sq. inches 
5 and below 124 9 28 4 re 6 ZY 
54 14 10 Lanne | 4 2-0 5 25 | 
| 
= : : | ae ss = = - 
6 15 11 “30 4 2-0 6 3:0 
4 | 
ré 174 13 33° | 4 -() 7 3°5 | 
ae as = 2 4. _ _sS ae as = = £4 if eS eis a | 
eal: 20 ee cs “36 | | 5 eee 8 40 
= Lad: — TS A Ws - = * 2 
9 22% 16 *39 5 3°h 8 | bb 
| 
~ : - : a sa ——__—_— - ia — 
| | 
10 25 18 “42 36 2 6 4-0 | 9 6°25 
| 
_ i — =? h te ees a |- } oe = 
| | 
=, 7 | 7 a 
Bt 274 20 “45 “38 2} 7 ATS 1) 
ft Rp e FS hh = aa a ~ a 
12 30 22 “48 | “40 24 | 8 iD 
| | 
= | | | 
13} 34 244 “42 23 9 6-25 | 
ee = s 2 7 Pens a Eu a Sl ae = 
15 38 27 “44 | 3 10 7-0 
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For notes see pages 121 and 122 


120 


DIAMETER 
OF 
RIVETS 


Inches 


wleo 


elce 


oO 


ana 


an 


an 


ain 


TABLE 28 


(SEE CONTINUATION) 


TABLE 28—NOTES 


1. Beam knees. The dimensions shown in cols. 2 to 
6 and the riveting shown in cols. 7 and 11 apply to beam 
knees and, with the exceptions given in notes 2 to 5 
below, are based on the depth of beams. 


2. In single deck ships, and at the second deck in 
two deck ships if the hold frames terminate at that deck, 
the Table is to be used on the basis of the depth of frame 
or beam whichever is greater but the depth of the knee is 
not to be less than 14 inches. (See Table below for knees 
acting as butt straps to frames.) 


3. At the third deck in three deck ships if the hold 
frames terminate at that deck, the Table is to be used on 
the basis of depth of beam except that the depth of the 
knee below the deck and the number of rivets in the 


for the depth of the frame; the depth of the knee is not to 
be less than 14 inches. (See Table overleaf for knees 
acting as butt straps to frames.) 


4. When the beain knee acts as a strap connecting 
an upper and a lower frame notes 1 to 3 are to be applied 
with the modifications shown in the Table overleaf. 


5. In the panting region the depth of the knees at 
the lowest deck is not to be less than required by col. 2 
for the depth of frame or beam which ever is greater. 

6. Brackets to deck longitudinals are to have 


dimensions not less than those given in cols. 2 and 3 but 
suitable for the number of rivets given in col. 9. 


7. Area of weld is the product of the throat thickness 
and the length of the weld. The throat thickness is not 
to be less than 70 per cent of the leg length for Type 3 


vertical arm are not to be less than required by cols. 8 and 7 weld. (See Table 52 G.) 
Ws S 
; 
_ Grants BEAM KNEES USED AS FRAME STRAPS 
SeANTLING 


lle | 


FRAMES BUTTED 


FRAMES BUTT WELDED 


FRAMES LAPPED 


The letters (4) or (F) below denote whether the requirements are based on beam or frame: if both, the greater 


is to he used. (F, 7. Dk) below denotes requirements based on depth of *tween deck frames. 


AT SECOND DECK OF TWO DECK SHIPS 


Col. 3 (B or F) 
Col.3(F) 


already flanged 


Col. 3 (B or F) 
Col. 3 (F) 


D, Col. 3 (F, 7. Dk) Enough for rivets Col. 3 (F, 1 .. Dk) 
De __| "Not ess than col. 2 (Bor F) | Not less than col. 2(Bor F) | Col. 2 (Bor F) he 
fi 7 5 Col. 7 (F) | Col. 7 (Bor F) including Re | Col. iGo or F) including Ry 
2 esi? Gol.7(BorF) ‘| Gol. 7(BorF) | Col. 7 (Bor Fy 5 

| se U7 Pooh, . NOE leu than Brive | Gol. 7 (F, 7. Dk) 
— Cols. 4 or 5 (B or F) + -08" if ee. hee i 


Cols. 4 or 5 (B or F’) 


| Col. 3 (B or F) 


See Ds below 


| Cols. 4 or 5 (B or F) 


FE Flanged, if not flanged by 
col. 6 (B or F’) 
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Col. 6 (B or F) 


' Col. 6 (Bor F) 
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TABLE 203 


(CONCLUDED) ° 
\\ ¢ 1S 1 
cQnme 


8 Ee 
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AT THIRD DECK OF THREE 


Col. 3 (B) 


DECK SHIPS AND OTHER LOWER DECKS 


Col. 3 (B) Col. 3 (B) 


| poe eee nary Sn acl 
Col. 3 (F) 


| Col. 3 (F) | See Dz below 


| Col. 3 (F, 7 Dk) 


Enough for rivets | Col. 3 (F, 7. Dk) 


Not less than col. 2 (6) or 
col. 3 (F’) 


Col. 7 (F’) 


Col. 7 


| Col. 7 (F, 7’. Dk) 
| Cols. 4 or 5 (B or F) + 08” if 
| already flanged by col. 6 (2) 


| Flanged, if not flanged by 
col. 6 (B) 


AT 
B | Col. 3 (B) 
D Col. 3 e 
D, | oa 3.2, " Dk) 
D, | Not less jaedlt 2 (B) 
R Col. 7 (F) - 
R, i 7 (B) 
R> Col. 7 (F, . Ai, 
5 Cols. 4 or 5 (B) 
F Col. 6 (B) if required 


Not less than col. 2 (B) or | Not less than col. 2 (B) or 
| col. 3-(F) | col. 3 (F) 


| 


| Col. 7 (B or F’) including Re | Col. 7 (B or F’) including Re 
| 


Col. 7 (B) | Col. 7 (B) 


Col, 7H, 7=.Dk) 
| 


| Not less than 2 rivets 
| 


| Cols. 4 or 5 (B) Cols. 4 or 5 (B) 


Col. 6 (B) Col. 6 (B) 


*TWEEN DECK 
Col. 3 (B) | Col. 3 (B) 
— : 
Col.3(B) x | See Do below 
Anough for rivets | Col. 3 (F, 7. Dk) 
Not less than col. 2 (5) Col. 2 (B) 
Col. 7 (B or F) including R2 | Col. 7 (B) including Re 
Col. 7 (B) Col. 7 (B) 


Not less than 2 rivets Col. 7 (F, 7. Dk) 
Cols. 4 or 5 (B) Cols. 4 or 5-(B) 


Col. 6 (B) if required Col. 6 (B) if required 
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TABLE 29 DECK GIRDERS 
(SEE CONTINUATION) 
DEPTH OF WEB PLATE BELOW DECK AND MINIMUM THICKNESS 
DEPTH OF. __—sinches Inches Inches a Inches | ~~ Inches | Inches Inches Inches 
un 1 | 10x82 | 11x-84 | 18x34 | 18x84 | 14x -84 | 15x36 | 16x ‘36 | 17 x36 
NOMERAL BRACKETS REDUCTION IN FACE AREA (SQUARE INCH) PER ‘1 INCH INCREASE IN WEB THICKNESS. (see also NOTE 4) yg 
BELOW DECK “30 “30 “35 40 | 40 | 45 | 45 | “50 
FACE AREA 
. Inches — Square inches Square inches” Square inches | " Square inches | Square inches | ‘Square inches | Square inches | Square inches 
50 19 \-4 8 
100 21 32 26 -5| 21 4 1-7 \ | 
i 2] = ae ere 2's = FT TO PE - 3 = : 
200 24 5-2 4-5 3-9 3-3 2-8 S 
300 vt faa ay 71 6-2 5-5 4-8 4-2 3-6 3-2 2-7 
a == eee ee ee Se so $52] = = 
400 30 9-9 8-7 7:8 6-9 6-1 D4 4:8 4:3 
600 33 13:8 12-4 11-1 10-0 9-0 8-2 7-4 
800 36 17-0 | 15-4 14-0 12-6 11-6 10-6 
1000 38 21-7 19-7 17-9 16-3 15-0 13:8 
1200 40 23-9 21-8 20-0 18-5 17-0 _ 
1400 42 | 23-7 22-0 | 202 
atin ee rere eS Scan eae Es 
1600 44 25:5 23-4 
1800 46 | 26-6 
| 
| 2000 48 | | | 
| 2200 | 
am 4 Se a ss See 5 : Sea — 
2400 
2600 | | | | 
See BS a ee Pe ee, Se aes) ot eee ee ee ee eee 


For notes see page 127 
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DECK GIRDERS 


DEPTH OF WEB PLATE BELOW DECK AND MINIMUM THICKNESS 


21 x38 _ 


REDUCTION IN FACE AREA (SQUARE INCH) PER ‘1 INCH INCREASE IN WEB THICKNESS (see also NOTE 4) 


Square inches | Square inches | Square inches 


TABLE 29 


(SEE CONTINUATION) 


DEPTH OF 
END 
BRACKETS NUMERAL. 
BELOW DECK 
= i eS : z Z ; 
Square inches | Inches 
19 50 
21 100 
24 200 
27 300 
30 400 
33 600 
36 800 
38 1000 
40 1200 
42 1400 
dt 1600 


For notes see page 127 


Chap. D, Table 29 


TABLE ao DECK GIRDERS 


(SEE CONTINUATION) 


DEPTH OF WEB PLATE BELOW DECK AND MINIMUM THICKNESS 


DEPTH OF i: Inches’ | “Inches Inches | Inches Inches ‘| Inches { Inches Inches | Inches | Inches ~| Inches 


so 26x'40 27x:42 | 28x42 29x42 80x42 81x-44 82x'44 83x-44| 84x-44 35 x46 | 36 x-46 


NUMERAL } BRACKETS REDUCTION IN FACE AREA (SQUA RE INCH) PER ‘t INCH INCREASE IN WEB THICKNESS (see also NOTE 4) 
BELOW DECK 75 | 80 “80 “85 85 ‘90 | 90 95 | 95 | 1:00 1:00 
ors eels ae te 2 oT FACE AREA i —_ a ats 
| Inches —Sq.ins | Sq-ins | Sq.ins | Sq. ins 7 Sq ins | Sqins | Sqine | Sq. ins Sq.ins | Sq.ins | Sq. ins 
50 19 | 
100 21 
200 | 24 
300 27 
ae —< - 2 z 
400 30 
pst as iq 
600 | 33 1 %3 1-0 | 
—__—_—_—|— a) wh es 
800 36 | 47 4-2 38 | 388 
5 — - ++ —a}—__ +8 |_———__ = 
| 1000 ss | 68) 6| G1 | (56 | = 62 4-7 ream eT 3:8 
1200 ~ 40 | 89 | Bl 76 70 «3| | 65 58 | (bk | A 4-5 | 3-9 84 
= Lea See 7 aS) SER ae seen : re Beek 5) a 
1400 42 10-9 10-1 95 | 8&8 8-3 75 71 6-5 6-0 D4 4-9 
} to, | a ne" ce tet ives 5 (eS Ei pee 
1600 | 44 | 180 | 121 | 11-4 10-6 | 101 | 98 [Rp 87 8-1 76 | 69 | 644 
ay A | ; 
1800 46 15-0 | 140 13-3 12-5 11-8 11-0 104 | O68 | BB 8-4 7-9 
Sears! bars | : 
2000 48 17-1 16-0 15-2 14:3 13-6 12-7 12-0 Rik ety 107 99 | 98 
— — - ee 
2200 19-2 18-0 17-1 16-2 15-4 14-4 13-7 13-0 | 12:8 11-5 10-8 
| 4-0 — = : . 
2400 21-2 20-0 19-0 18-0 17-2 16-1 15-4 14-6 | 13-9 13-0 12-3 
eh — _|—_——— 
2600 23-3 22-0 20-9 19-9 18-9 17-9 17-0 16-2 15-4 14-6 13-8 
a-\ = : 
2800 19°4 24-0 22-9 21-8 20-7 19-6 18-7 17-8 17-0 16-1 15-2 
— a = 
3000 2 O | 24-8 23-6 22-5 21-3 20-4 19-5 18-6 17:7 16-7 
For notes see page 127 
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TABLE 2O 


(CONCLUDED) 


NOTES.—TABLE 29 


1. Longitudinal girders. 


The numeral for use in the Table is given by : 
I cpa) ore a 
100 
where | = the span of the girder, in feet, from pillar to 
pillar, or from pillar to bulkhead less half the 
distance between the toe of the end brackeb and 
the bulkhead. 


= the mean width of deck, in feet, supported by 
the girder. 


h is to be measured as follows : 


(a) For decks on which cargo is carried h is the mean 
height in feet from top of beam to top of beam of the ’tween 
decks next above the girder. 


(b) For decks under accommodation spaces h is 4 feet. 
(See also note 1 (e).) 


(c) For weather decks, except in the forward -12L, h is 
4 feet if the draught does not exceed -7D and 5 feet if the 
draught is “85D or greater, with intermediate values in 
proportion, D being measured to the uppermost continuous 
deck. (See also note 1 (e).) 


(d) For the forward 121 of weather decks, h is to be 
5 feet irrespective of draught. 


(e) For decks above the uppermost continuous deck 
h, as given in (6) and (c), may be successively reduced 
by one foot for each deck to a minimum of 1°5 feet. 


(f) Where decks support a hanging cargo, such as 
chilled meat, in addition to deck loads, the value of h is to 
be increased by 2°5 feet for one tier, 5 feet for two tiers 
and 7°} feet for three tiers of quarters. 


2. Strong hatch side coamings and end beams in 
‘tween decks. 


(a) SIDE COAMINGS. 


The numeral for use in the Table is given by : 
Ie ex en 
100 


-where | = the length of the hatchway in feet. 


b = the mean breadth in feet of deck, including 
hatchway, supported by the coaming. 


h = the mean height in feet of ‘tween decks as in 
note 1. 


PAN & OVER, THE DEFLECTION SHoulo 6E InVEST/GATEDO: 

‘/ 1500. 

WHERE I = Mi. of airveg inet loo" win 

lo4 OF Deck PLATING 
N>Numegal, Tasle 29. 


(b) HarcH END BEAMS. 

For strong hatch end beams which are supported at 
the centre line and carry the hatch side coamings only, the 
numeral for use in the Table is given by : 

Ixbxh 


o7F, feeb taioni 
frei 100 


‘where B = the span of the hatch end beam, in feet, measured 


from the centre line to the ship’s side less half the 
distance between the toe of the bracket and the 
ship’s side. 
|, b and h are measured as in note 2 (a). 
Where the hatch end beam supports the hatch side 
coaming and, in addition, an adjacent longitudinal girder 
in line, the numeral is given by : 
of: I absed oy eg lite, 1d lk esa 
‘75 B (pt at =. *) 

where 1,, b, and h are measured as in note 2 (a) and 
1, and b, are measured as in note 1. 


(c) The depth of strong hatch end beams derived from 
the Table is to be maintained for the full breadth of the ship. 


(d) Strong hatch side coamings and end beams 
supporting deck longitudinals in association with transverses 
will be specially considered. 


3. Transverses supporting deck longitudinals. 
The numeral for use in the Table is given by : 
I? xbxh 
100 
where | = the span, in feet, of the transverse measured from 
pillar to pillar or from pillar to ship’s side less 
half the distance between the toe of the bracket and 
the ship’s side. 
b is the length of deck in feet supported by the 
transverses. 
h is measured as in note 1. 
In single deck ships the depth of the transverses is to 
be increased by 15 per cent. 


4. The sectional area of girder flanges derived from 
the Table may take the form of rolled sections, or flanged 
girder plates, with rider plates where necessary, the depth of 
the girder being measured to the bottom of the web. Where 
the depth of beam or longitudina! notches exceeds 50 per 
cent of the depth of the girder or 12 inches, whichever is 
less, the face area is to be suitably increased. The width of 
the flange is not to exceed the depth of the girder. 


5. For end connections and constructional details see 
D 1505 to D 1515. 
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DECK RUNNERS 
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NOTES.—TABLE 30 
1. The numeral is to be determined in accordance with Table 29, note 1. 


2. The runners are to be fitted with the deep flange vertical. > 
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NUMERAL 


DECK RUNNERS 


DOUBLE ANGLES 


SINGLE ANGLE OR 
BULB ANGLE 


I 


» 


NOTES.—TABLE 30 


Inches Inches 
5 3 X 25x-26 f 34X3 X -36 
on —_ _ — eis _ — 
| m 
10 35X38 X 80 iA | 5X8 X-31 
| 
15 4X3 X -32 I || 5X3 xX -44 
: | 
Al 
20 4X 3X -40 || 5 X 8 X -82 
p =—— ILIKE Saris 
25 4X3xX-45 | 5X8 x -40 
30 5X 3X -36 | | -5RXB x -B4 
4 
35 5 X 8 x -40 ie 6 X 8 X -32 
Z 
7 et 7 a i Sa 
i-2] 
40 5X38 X-46 5 6 X 8X -88 
45 6 X 3 X -36 | 6X3 X -48 
50 6 X 8 X -40 | 7X 8X -36 
55 6X3 x -44 | 7x 3X -40 
V 


The numeral is to be determined in accordance with Table 29, note 1. 


The runners are to be fitted with the deep flange vertical. 
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TABLE G1 


(SEE CONTINUATION) 


PILLARS 


, Te ee eae sa a a 


LENGTH AND FORM OF PILLAR 
F a Feet Feet 
; eS. Se es 12 7 
NUMERAY | ‘TOBULAR Te aad AND SOLID TUBULAR sii TINS AND SOLID 
_oorsiDE CHANNELS pl | DIAMETER RIVETS IN ENDS | co eae | Baieiter, DIAMETER ie IN ENDS 
~ | Inches Inches “| Inches Inches No. | Inches | Inches Inches ——*'|_«‘Inches | Inches No. | Inches 
4 3 Xx -30 it 2 ‘ 34x-84 | 27 2 t 
6 sete | 28 2 | x | a ae _ 34 2 a 
7 a? | 4X +86 s : 1 |--94 2 | z | 5 xX +86 : 33 2 a 
10 5X +36 ses x8 x86 35 2 : 6 X -38 6X 3X 8 X-44 ae : ‘ a 
15 = -40 6X84X34x-36 | i 3 i a ae Oey: | 4} i 3 i 
20 7 ah ata roare i 4 3 7 8 x -40 | perro | 5 4 1 
80 ; < ie ie a 4 | if 8bx-44 ace 5} 5 4 
40. | 10 X re: et ae | i 5 5 1 | 10x -46 Reena fi: | i a 
50. | 11 X -46 LXER KBIX5O | 5} ‘— in 50 a ieee oo + 6 i fi 
: 60 2 x -50 oxereniscto | 6 6 1 | 12 X -52 A co EEO 10X42 1 
7 1s ha eyed pai 7 ‘ 14 x +52 | ietsin eae : 
85 | feta Freoensa 12x-50 : Hesca 10X3}X84x-56 ‘asin 
100 17 Xx 56 nereyy ot Le | 17 mein eeataeicus “18x60 
120 | " x +60 ce semeeniaaas 18x-70 ; 18 X -66 en eayeee “18x74 
140 | 18 x rf 1%) | 20 X 7 7 ; 
160 20 X -66) a | 22 X -66 
180 22 Z 68 24 x -70 
200 4x -72 | 26.x-74 
920 ee eore | 36 x78 
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For notes see page 132 


a Feet 
oan 16 sectkn ed 
osuak | DOUNDACE PLATES 
| een Se PAO as | 
ia | Inches ~ Inches Inches 
4X +86 3h 
iy 33 | 
— — 
6X +88 4 | 
= | 6X345x34x-40 ey aap 
— —— 
7hx-40 | 7X35x34x-42 54 
ae = 
8x40  8X34x34x-48 6 
9X 44 9x3}x34x-50 
ike | 10X34x34x-50 
ot | = 
ILX 54 9X85X35X-48  10X-42 
18 x “54 | 0xX35x35x-50 | 11X-46 
a | ioxshxshx-se | 12%-56 
16 x -60 | L0x8}XB}x-60 | 18%-60 
e: =. | 
18X60 | 12x34x3}x-50 | 18x-70 
| 
27 x 80 
Bias 


PILLARS 


LENGTH AND FORM OF PILLAR 


TABLE OT 


| : Feet 
spas ¥ te ae 
SOLID TUBULAR DOUBLE CHANNELS AND 
| FACE PLATES 
RIVETS 1N ENDS | ae CHANNELS eens 
| DIAMETER ANU PLATES | 
No. | Inches | ‘Inches | Inches =4 ‘Inches | 
2 ‘ 5 X +36 
2 é 6 X +38 
3 : 7 X -38 
3 Z 8X +88) 7X84x34x-46 
aa aes — — = —— iceineuee 
4 5 83X-40 | 8XBhX85x-50 | 
\ | | 
ae eel a eae | sa | 
ae er 9xX-44 | 9X3$x35x-50 
: | kz eA _ 
| 10 x -44 | 10X35x3$x-50 
2 - ——_———., . 
| 11-50) 9x84x3hx-46 | 10x-40 | 
| | 
| = 
| 13 x -50 | 10X35xX3}X-48 | 11X-46 | 
14 X +54 | 10X8$X35X-56 | 12X-52 | 
(15-58 | 10x84x3}x-60 | 18x-60 
17 X -58 | 12x84x3}x-48 | 13x-72 
: 18 X -64 | 
wt 20 X -66 
22 x -70 
24 X -70 
A pred 
| 26 x *76 
27 X -80 
| 30 x -80 
| ice 
' 81 x -84 


| DIAMETER 


Inches 
34 


4} 


43 


RIVETS 1N ENDS 


| Inches’ 


ont 


war 


(SEE CONT/NUATION) 


NUMERAL 


For notes see page 132 
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TABLE 31 PILLARS 


(CONCLUDED) 


Feet 
24 


LENGTH AND FORM OF PILLAR 


Feet 


28 


NUMERAL DOUBLE CHANNELS AND 
TUBULAR 
FACE PLATES 


TUBULAR DOUBLE CHANNELS AND 
FACE PLATES 


OUTSIDE 
DIAMETER | 


~~ Inches — Inches 


6 X -38 


‘CHANNELS RIVETS IN ENDS 


Inches 


OUTSIDE FACE 
DIAMETER PLATES 


Inches Inches Inches 


CHANNELS RIVETS IN ENDS 


8xX- 


8X35X34X-50 | 


10X35X34x-50 | 


_ 9XB5xX35X-52 
10X35X35X-52 | 


| 10x85x34x-60 | 
9X34X34X-46 


10X34x35X-60 | 


9xX35X35X-48 


9X3B5XB5X-48 


10X3}x35X-52 
10X35X85X-56 

10X8$x35X-60_ 

12X85X35x-46 


10X3X35X-50 
10X34x34x-60 
12X85X35X-46_ 
12x35x3}x-50 


NOTES.—TABLE 31 


1. The numeral for use in the Table is to be 
the sum of the numerals representing the separate loads 
which may be transmitted to the pillar, namely : 

(a) The numeral in respect of that proportion of the 
deck load, supported by a girder, hatch end beam or deck 
transverse, which is borne by the pillar. 


(b) The numeral of the directly superimposed pillar, 


if any. 
2. The numeral is to be determined by : 
exbxh 
100 


where s = the distance in feet between the centres of the 
two adjacent spans of girder supported by the 
pillar. 
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b = the mean width of deck, including hatchway if 
necessary, supported by the girders over the 
distance s. 

h is to be measured as defined in Table 29, note 1. 

3. Pillars equivalent to those shown in the Tables, of 
riveted or welded construction, will be accepted. 

When hollow square pillars are fitted, the thickness is 
to be the same as that of the tubular pillar required and the 
side is to be 80 per cent of the diameter of the tubular pillar. 

4. When solid pillars are fitted in pairs to take shifting 
boards, their diameter is to be 75 per cent of that required 
by the Table. 

5. For end connections and constructional details see 
D 1516 to D 1524. 


TABLE 32 


BULKHEAD PLATING 


Stiffeners spaced 30 inches apart on watertight 
bulkheads and 24 inches apart on collision, deep tank, 
peak tank and oil fuel bunker bulkheads 


) rere rere 


312 


DEPTH | THICKNESS DEPTH THICKNESS 
(See NOTE 1) 25. (See NOTE 1) 
4 es a pebeica het . e 
Feet | Inches Feet Inches 
8 fig! "S28 36 “40 
12 28 40 “42 
16 “30 44 “44 
20 "32 48 “46 
= | . eee 
24 34 | 52 48 
ae. — 
28 “36 56 “00 
82 38 60 | °52 
es 


NOTES.—TABLE 32 


1. Depth is to he measured as follows :— 


(a) For watertight bulkheads (I) 16). From the 
lower edge of the plate to the top of the bulkhead 
at the centre line. 


For bulkheads of tanks (I) 19 and D 20). From 
the lower edge of the plate to the top of the tank 
or to a point midway between the half-depth of 
the tank and the top of the overflow, whichever 
distance is greater. 


(b) 


2. Correction for spacing of stiffeners. Where the 
spacing of stiffeners differs from that given in the 
Table the thickness of the plating is to be modified 
at the rate of 2 per cent for every inch of difference 
except that where the spacing on tank or oil bunker 
bulkheads exceeds 24 inches the thickness is to 


be increased at the rate of 3 per cent per inch 
difference of spacing. 


3. Additions to thickness, as corrected by note 2, 
are to be made as follows :— 


(a) To the lowest strake of hold and tank 
bulkheads ae ant “04 inch. 
(b) To the lowest strake of stokehold bulkheads in 
coal burning ships “10 inch. 
(c) Plates in limbers and at the bottom of peak 
bulkheads Bit Wei ‘10 inch. 
(ad) In way of the stern tube, plating to be increased 


substantially or doubled. 


4. The plating of deep tank, peak tank and oil fuei 
bunker bulkheads in ships exceeding 150 feet in length is 
not to be less than -30 inch after correction. 
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BULKHEAD STIFFENERS 


Spaced 24 inches apart on collision bulkhead) 


LENGTH HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER 
oF | eee ; } LA} SERt } i. a 7 —— 
pes 0) 2 + 6 8 10 12 
= ae = — < = gin at —ss } — — —— — -_ — 
ar le VTO « INCHES ginko cea. x 
Feet Boars ae: ate ae . 2 Modulus—Inches” zd =i ia 7 : DR i 
8 j\A| 4x8x-30 4X 3X -38 4X 3X -48 5X BX -B2 5X 8X -B9 5X 8x -d4 6 xX 8X +84 
A ae a ae ee ide OF $05 _|__ ae 
gees 4x3 x -40 5X 3X -B2 5X3xX-36 | 5xX3X-44 6X 3x -36 6X 3X -38 DXB X -B4 
2-20~ 2-70 | 3-00 | 3-65 5-60 
sh eee <5 ee SR ne 2 Pat be ey 
10 | 5x Bx -B4 BX3X42 | 6XBX-B4 | 6X3X-38 6 X 8X -36 
Pest a= | Keesha Aaa S00 os 2p oseen eee fen 
ne i 5x3x-44 | 6xX3X-36 5EXB X 34 54 XB X +38 6x 3X-47 
fh ae the Pe ieeeee ye Fi 4-30 6:60 _ 6-05 _ 64 8-60 — 
12 ‘| 6X3X-B8 | 5EXB x -36 6X 3X +35 6X 3 xX +38 6X 3X -47 7X 3X -87 7x 3x 39 
|i 4:55 5-80 6-95 7:35 8-60 10-10 _ 10-45 
13 | BLXBx-B7 | 6xX8xX-86 | ~6xX8X-45 6X 3X 48 7X 3x -89 7X 3X 48 7x 3x -49 
5-95 7-10 | 8-35 8:75 10-45 nag «12:05 12-25 
— —— — = * = 2 | — _ | +40 Aes — 
aie | 6xX8X-86 | | 6XBX-45 7X 8X °37 7x 3X -40 7x 3X -49 8x 3x -39 8x 3X 42 
| 7-10 8-35 10-10 10-60 12-25 ary «14-10 | 14:75 
% — — "7 = | tr ; | 
15 | 6 X 3X -45 7X3 xX -37 7X3 X48 7X3X-51 8x3 x -41 8x3x-49 | 8xX3xX-52 
| 
x ; 885 10-10 12-05 12-60 14-55 16-35 17-10 
16 [ 7X 3x -37 7X 3x -48 8x Bx -39 8X 3X -42 8X 3X-51 9 x 34x-41 9 x BEX-44 
7 | 10-10 12-05 | 14-10 14-75 16-85 30-19-15 | 19-90 
ss 17 | 7X3x48 | 8xX3x-39 8x 3x -49 8x 3X +52 9X B4xX43 | 9X BX-D1 9 x BEx-52 
Pe = | | 1205 | 14-10 | 16-35 17-10 19-65 22S 21-90 » 22:20 
18 | | 8x8x-89 | 8x8x-49 9 xX 35x-41 9 x 34x-44 9 X 8}x-51 | 10x 8hx-41 | 10 x 35x-50 
| ‘14-10 (16-35 19-15 19-90 900 21:90 Ibe 24-50 300 = 27-40 
19 1} 8xX38x-49 9 X 35x-41 9 x 34x45 9 X 35X-52 10 xX 35x-42 | 10 x 3hx-52 
5 & 16-35 19-15 __ 20-20 2.90 2220 Qo 2480 Bo 28-10 280 30-90 
20 |2| 9x 384x-41 9X B4X-51 | 10 X 3X41 10 x 85x-53 10 x 84x-55 72 32-08 22 11 X 34X08 
19-15 21:90 Aho 24-50 3-45 BAO 1S 29:15 (b43) (80-90) (slo) _ 35-00 __ 
2 _ ts lta C4) Be 
21 2] 9xBhx-51 | 10 X 35x-41 | 10 x 34x-50 11 X 35x-44 11 X 34x-54 11 x 34x-61 
I 21-90 24-50 | 27-40 30-90 G5 31-55 3ag 6-85-40 Bo 88°20 
| | 10 x 35X-41 10 x 34x-50 11 x 85x-51 11 x 3}x-60 11 X 34x-63 12 x 3)x-51 
24:50 27-40 30-90 34:20  3:@o 37-80 Ko = 89-00 hS-41-65 
23 | , 10  Bx-50 11 X 34x-51 11 x 35x-60 12 x 34x-46 12 x 35x-51 12x 4x4Xx4 
ee ed 30:90 34-20 37-80 39-45 to 41-65 45-40 
24 | 11 X 35x-51 11 X 3}x-60 12 x 34x-51 12 X 35x-54 12x4x4x-48 | 12x 4x 4x 
| 30-90 34-20 37-80 41-65 43-05 46-20 48-60 _ 
25 | 11 X 8$x-51 11 x 34x-60 12 x 3$x-51 12 X 34x-58 12X4x4x-50 | 12xX4x4 x -62 12x 4x4Xx4 
L | 84:20 37-80 41-65 44-95 47-00 51-80 5375 
26 | 11 x 35x-60 12 X 34x-51 12 X 34X-58 12X44 -54 | 12x4x4x-64 
eat ; | _ 387-80 41-65 44-95 48-60 52:60 55-50 4 
o7 12 X 35X-51 12 x 34x-54 12x 4x 4x -50 
| 41-65 43-05 47-00 54-50 58-60 


For notes see page 141 
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Section moduli above ! 


Zz 


_BRACKETED TABLE 33 
(SEE CONTINUATION) 
and 30 inches apart on other watertight bulkheads 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER | LENGTH 
FEET a ee nt > ’ a=, Ber || OF 
14 16 18 20 22 24 26 ree 
a —  —?F ES Ses 
6X 3X -36 54LX8 X -28 5LX8 X +34 5X 8 X-37 6 X 3X -35 6xX3x-36 | 6x3x-39 |A 8 
4:30 4:95 ae 5-60 ; 595 | 95 x 7-10 | 7-50 | Ped Se 
5X8 X +37 6X 3X +35 6 X 3X -36 6X 3x -45 6X8 x -48 6X3X-50 | 7x8x-87 | 9 
5:95 6-95 7710 | 85 | BS 9-00 10-10 
BX8X-88 | 6xXBX-45 | 6xB8x-48 | 7x38X-87 7X 3x -40 7X3xX-48 | 7x3x-49 | 10 
7-35 8-35, 8-75 10-10 : 10-60 ' 12-05 | 12:25 “i 
7x3x-86 | 7x8x-39 TX38X48 | 7xX3x-49 8 X 3X +39 8xXBX-41 | 8x38x-42 | 11 
9-95 | 10-45 12-05 1225 | 1410 14-55 | 14:75 | | 
7X3 X 48 7X8x-49 | 8x8x-39 | 8xB8x-41 | 8x8x-49 8X BX +5] 9X 35x38 |7 | ao 
12-05 | 12-25 14-10 14-55 16-35 16-85 18-40 Hime 
ee be Tra 2 <— A ay A A ee al | - > = io) 
BX8xX39 | 8XBxX42 | 8XBX-5B | 9X BEX-41 9X 35Xx-48 9X 35x44 | 9X B5X-D1 (4 13 
14-10 14-75 17-35 | 19-15 19-65 19-90 21-90 = 
KE: ius — seats i ES nae ao |) a 
8X3 x -49 | 9 X 34xX-38 9 xX 35X-41 | 9X 35x49 | 9X 84x-51 10 X 34x-41 10 X 35x-42 |B 14 
16-35 18-40 | 19-15 | 21-85 21-90 24-50 | 24-80 | top 
9x 3hx-41 9x Bhx-45 | = 9 x BLX-51 10x 34X-41 10 x 835x-50 =| = 10 x 8}x-52 15 
19-15 20-20 21-90 24-50 27-40 ee ee | i, 
YXBhX-51 OX BEX-41 10 X BEX-50 | 10 X BE X-53 | 11x 8hx-44 =| 11 X 84x58 16 
21-90 | 2450 27-40 28-45 80-90 | B55 35:00 | c= 
WX8hx-42 10x 35X52 | 11x 84x-58 11 X 385x-54 11 x 3x-60 | 11 x 84x-61 | 17 
2480 28-10 30-90 | 35-00 85-40 37-80 nO = : 
11 X 84x-44 11 x 84x-53 | 11x 84x-60 | 11x 8}x-61 12x BRX-D1 | 12x BRx-SE ||) ag 
fo 30-90 65 81-55 3-45 35-00 ako 87-80 -do 38-20 Shas 41°65 | 43-05 Vv 
eS 2d DGhitme enna Mee qIF —_ ——= oy ia ae —_ — 2 > —_ | Za ‘ — - r = ss a 
IX 35x58 11 X 84 x-60> 11 x 3}x-61 12 X 84x-52 | (12 x 84 x-56 12x4x4x-48 |A 19 
0 35-00 2.80 87-80 38-20 42-10 | 44-00 = eee | at ee 
| ux 35X-60 12 X 35x-46 12 X 35X-51 | 12x4x4%x-48| 12x4x4x -52 | 12X4xX4x-62 | | 20 
403780 hes 89-45 $20 41-65 435 46-20 47-80 | 51-80 | { ~ 
«2X 8)x.51 12 x 84x-52 12X4X4X 48) 12X4X4X-50 | 12K 4X4 62 | 12X4K 4X -67 21 
4S 41-65 42-10 46-20 47-00 51-80 63-75 57-50 cb be aes 
IX 35X58 | 12x 4x4x48 | 12xX4K 4-62 | 12K 4K 4X 64 | :15x4x4x-48 | 20 
3044.95 46-20 51-80 | 52-60 57-50 | 59-70 | 64-60 : 
| ET Met tits Lk a SL A ctinh OR Fee sa ED) 9s —_ 
RX4x4x 50 12xX4x4 x -62 | |15X4x4x-46 | 15x 4x 4-50 | Ser 
“lo 47-00 | 51-80 | 57-50 | 58-60 63-35 65-85 % 
| =f ae ee ee ae fic 4 
RX4x4 x -64 16x 4xX4xX-46 | 15X44 -48 = 24 
—_92+60 57-50 | 63-35 64-60 


For notes see page 141 
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TABEEO GS 


BULKHEAD STIFFENERS—BRACKETED 


10 x 84X50 | 


11 X 85X-60 | 


9 X 3hx-51 
aie 


BULB ANGLES —— — —> 


27-40 _ 
3155 


37-80 | 


| 12 x 85x51 
41-65 

12X4X4X-48 | 
46-20 

| 12K4*4x +62 
51-80 


| 57-50 
l15x4x4x-48 | 
64-60 


Ne een ieee ore 


(CONCLUDED) 
Spaced 24 inches apart on collision bulkheads and 30 inches apart on other watertight bulkheads 
LENGTH HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER 
OF i= cA 2cSae tee et Baier eee ae Ae FEET rat = - >. 2a re 
ve ea 28 30 32 34 36 38 
Feet rr Eh is ht eee KS pe ae ; Modutus—Inches® we es ee ee LS i 
8 N 6x3x-45 6X3X47 | 6xX3X-48 7X 3X -37 7X 3X -38 7x3x -40 
ae ees | LLL eae SOO we 1 STO ee SOUS ail? MOO eal ae 
9 | 7x 3x -40 7X8xX -47 7X3xX -48 7xX3x -49 8 X 3X +38 8X 3X -39 
REPL Pe ere ae 11:85 12:05 jee5 22) JeWO nw) RSTO. 
ea | 7TXB3X-51 | 8xBXx-89 8x 3x -4I 8X 3x -48 8x Bx -49 8X BX -b2 
OR nh Tree a) (cae 2 eee 16-10 16-35 17-10 
11 || 8X3 x 49 8X8X-51 | 9X 35x41 9 X 35X-43 9 x 3bX-44 9 X 35x45 
Anne 16-365 3 16:30. ae 0021) ae 19-65 19-90 lee 20:20 
12 | 9 X 85x-41 |. 9x 3}x-45 9 X 3}x-51 9 X 84X-52 10 X 3}x-41 10 X 3}x-44 
\n neh 5. - 5 : 
| 19-15 | 20-20 21-90 22-20 24-50 25-45 
- 1d < ‘ eae ae a Ee cr = 7 ae | a 
13 2, 9X BbX-52 | 10 X 35x-41 10 X 35x-42 10 x 85x-50 10 X B4X-53 
7 22-20 . | 24-50 | 24-80 27-40 28-45 30-90 
a A asada EN ates ples : eos 
14 Z 10x 3}x-50 | 10 % 35x-53 11 X 3}x-51 11 X 35X-53 11 x 85x-54 
3) [|. 27-40 28-45 30:90 84-20 35-00 35-40 
15 | 11x 8hx-44 | 11x 8$Xx-51 Lettie 34x-54 11 x 34x-60 11 X 34X-61 11 X 35x-63 
| 81:55 | 34-20 35-40 37-80 38-20 39-00 
16 | 11 X 84xX-60 | 11% 34x61 | 11 X 85X-63 12 x 3}x-51 12 x 85x-52 12 X 35xX-54 
= 228 87-80 24l 38-20 | 39-00 41-65 42-10 43:05 
17 | 12 X 84X-51 | 12x Bhx-52 | 12 x 85x-54 12x 4xX4x-48 | 12X44 -50 | 12K 4x 4x +52 
Re eae 42-10 43-05 46-20 47-00 | 47-800 
i 12 x 3kx-56 l19x4X%4xX 48 |12X4x4x-50 [12x 4x 4x 62 |12x 4x4 x 64 12x 4x4 -67 | 
TT: ee : | | | 
Vv 44-00 46-20 47-00 51-80 52-60 53-75 
| FO) a | 
19 A) 12xK4x4x-52 | 12% 4% 4% -62 |12K4x4X -64 | 1b xX 4x4 x -46 
’ | __” 47-80 51-80 6260 | 57-50 58-60 | 63-35 
ie | 12x4x4%-67 1D X44 x 46 [1b xX 4x4 x -48 
| fia) bets | 57-50 58-60 63-35 64-60 
: = ———————— SS eed 
21 15x 4xX4xX-46 |15xX4x4 xX -50 
| | 59-70 63-35 65-85 
= ete Al ake be : 
29 il 15x4x4x-50 | 
| 1 65-85 
— |m!\~ 
a 
23 EB 
24 | 
25 
26 | 
al 
' 
Vv 


Chap. D, Table 33 


Section moduli above are given to nearest *05 
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For notes see page 141 


eee 


Chap. D, Tables 


TABLE 34. 


(SEE CONTINUATION) 


oe 


q 


BULKHEAD STIFFENERS 


Spaced 24 inches apart on collision bulkheads 


Dg 
5}X3 X +38 6XBX-35 
994. G05 |. HOPE 
6 X 3X -39 6X 3 xX -46 
is MR SA 
7X38 X +37 7X 3X -40 
mali Pa 
7X 3X -49 8X 3 x 39 
scan basal 
8X 3X -42 8x3 X-d1 
ig AES: (16:30 5 
9 X 34Xx-41 9 X 35x-44 
1015 | 120 
9 X 34x-51 9 X 35x54 
21-90 22-70 
10 x 35 x-42 10 x 35-50 
24:80 | 27-40 
10X BEXD5 | LL X BEX 
29-15 8155 
11 X 35x-46 11 X 3§X-56 
___ 82-80 36-20 
11 x 34x-61 12 x 8}x-51 
38-20 41-65 
es = ae 
12 X 38}x-51 12x4x4x-4 
41-65 46-20 
12x4x4x-48 | 18xX4x4x0 
46-20 51:80 
12X4xX4xX -62 
51-80 57-50 
15x 4x4xdb 
57-50 63-35 


/15xX4xX 4X -46 


63-35 


LENGTH HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER 
OF i eX e Ch Ke ___ FEET a = s 
STIFFENER O 2 4 6 8 
sete <— i> aes Seen a i S f eee Seka - = 
8 N| *4X 3X -48 5 xX 3X -36 5X 3X -46 6 X 3X -38 5$X38 X -36 
|| 2-85 3-00 3:80 4-55 5-80 
9 || #5 x 8 x 42 5x 8x -47 54X3 X -B6 5x8 X -38 6X 8X -35 
Z| 350. 3-90 5-80 6-05 6-95 
E aig es eal see re et ee 
a | *6X 3x +38 BEXB x87 | 6X8X-85 6X 3X 45 6x 3x -48 
Vv 4:55 5-95 6-95 8-35 8-75 
Yt betes Oe! Peni 
11 1] 54xX3X 38 | 6xX3X-38 6X 3X 46 7X 8X -87 7x3 x -40 
6-05 735 8-45 10-10 10-60 
12 | 6x 3x +89 6 x 3 x -50 bose Es +] 7x38 xX -48 y es easy: 
7-50 9:00 _ 10-45 205 13-15 
13 | 6x8x-4d | 7xX3x-40 | 7X3x-51 8xX3xX-41 8x 3x -49 
| 8-35 10-60 2-60 14:55, 16-35 
i 7X3X-41 7X 3X52 8x 3x -49 8X 3X +58 9 x Bhx-43 
; | 10-80 12:30 16-35 _ 17-35 19-65 
eh | 7x 8x -52 8X 3X 45 9X Bbx-41 9X BhX45 | 9X BEX-52 
| | 12-80 15-45 19-15 20-20 22-20 
_ Sie. Se 7. ea Nee es Sint ss en 
16 | 8x3x-49 | 9X BEX41 | 9X 35X51 10x BEx-41 | 10 X 34x45 
ie | 16-35 | 19-15 21-90 24-50 | 25-80 
as A) 9 x 3hx-48 9x BhX-51 | 10 x Bhx-42 10 X 34X52 | 
: Z 19-65 21-90 | 24-80 28-10 30-90 
ts 2) 9X 85X51 10 x 3}x-44 10 X 3}X-55 11 X 35x-44 11 X 8}X-55 
Ie 21-90 25-45 | (29:15 31-55, 35-80 
io |l| 10x Bhx-42 |. 10x 95x58 | 11x Bhx45 | 11 x BbX38 11 x 35X-68 
| | 24-80 28-45 31-95 37-00 39-00 
re pee pri ie. an 
20 11 X 34x-46 11 x 34x-60 12x 3hx-51 | | 12 x 85 x-52 
| | 30-90 82:30 87-80 41-65 | 42-10 a 
21 11 x 34x-46 11 x 35x-60 12 X 34x-51 12x 34x56 | 12x4x4x -48 
| 32-30 37-80 41-65 44-00 46-20 
en Cid 11 X 35x-60 12 X 34x-51 12 X 35x-56 12xX4x4X-52 | 12x4x4X -62 
| 37-80 41-65 44-00 47-80 51-80 
23 | 12x 8hx-51 | 12x 8hx-58. | 12x4x4x-54 | 12X4X4X -67 
41-65 44-95 48-60 53-75 57-50 
Bs |) 12x spx58 | 12x 4x 4x 56 1b xX4X4X-48 
vi 44-95 49-40 54-50 59-70 64-60 
A) 12x4x4x-54 1b xX 4X 4x -50 | 
25 Nye aes 
ites 48-60 7 : 55-30 60-80 65-85 
% SPD tin 
26 Zz Rat Silene eho Shon 
& 54-50 ; 62:15 | 67-65 
5 1b xX 4X4 -55 
ee 60-80 68-85 


Chap. D, Table 34 


The ends of upper ‘tween deck stiffeners marked * may be riveted to the boundary angle only, without lug attachment 


Section moduli above 


Z 


_LUGGED rate TABLE B34 


(SEE CONTINUATION) 
and 30 inches apart on other watertight bulkheads 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER LENGTH 
. a hn 7 — __FEET cme a a ee ee poet ao ~~ OF 
14 16 18 20 22 24 26 rae 
eo Re 
~ 6x3 x +40 6X 3X +47 exsx-48 | 7x8x-87 | 7x8x-89 7x3x-41 | 7x8x-48 [A . 
7-65 835 8-75 | 10:10: .. 1° 10-45 | 10-80 12-05 | 
7x38 X °37 7x 3x -40 7X3xX-48 7X8xX -49 8 xX 8 X -39 8X 3 xX -41 8X3 xX -49 | 9 
10-10 10-60 11-15 12-25 | «14-10 | 1455 16-35 
7X3 x -48 TR ak se 8X 3x -41 8 X 3 X -49 | 8 X 3X -52 9 X 35x-41 | 9 X 35x-43 | 10 
12-05 12-80 14-55 16-85 410) 17:10 = |_—— 19-15 | 19-65 ‘ 
8x8 xX +42 8X3 x -49 8X 3X +53 9X 3hxX-48 | 9XBEX-45 | 9x BEX-51 10 X 84xX-41 & 11 
14-75 16-35 17-35 19-65 +3 20-20 | 21-90 | 24-50 Z 
= | —— : . ee — |= = ay ae eee 
9X84x-41 | 9X3Ex-438 | 9X 3$X-51 9x BEX-54 | 10X35x-42 | 10 X 35x-46 10 x 34x-50 fe 12 
19-15 | 19-65 21-90 22:70 |____—-24-80 j 26-10 | 27-40 2 
9x8}X-b1 | 9X BhX-54 10 X BEX-44 10 x 84x-52 11 x B4X-440 | 11 X 84X58 | is 
21-90 22-70 25-45 28-10 30-90 31-55 | 35-00 | 
— a Se Se ee eee =f) 2 See 
10x 84x-44 | 10 35x52 | 11 X 8}x-45 11 X 84x-55 11 X 34x-60 12 X 35X-46 | ay 
25-45 28-10 30-90 | 31-95 35-80 | 87-80 89-45 
11 x 85x45 11 x 34x-55 11 x 85x-60 12x BEX-51 | 12 X 8X52 |: 12 X 8hx-56 | | va 
30-90 31-95 35-80 | 37-80 41-65 | 42-10 44-00 Vv 
HX 8hx-45 | 11X8hx-6O | 12x Bhx-46 | 12 X 84x-51 12 x 34x-58 | 12x4x4x-48) 12x4x4x-62 ” 
31-95 | 37-80 39-45 41-65 44-95 46-20 ee 
11 X 84x-68 | 12 X 8bx-51 | 12 X 35x-58 12x4x4x-48 | 12x4x4%x-62 | 12x44 -64 | 
39-00 41-65 44-95 46-20 «61-80 52-60 | 57-50 
12 x 8bx-54 I2X4X 4X48 | 12x 4x4 -62 | 12x 4x 4x -64 | 1bX4x4x-48 
43-05 46-20 51-80 | 52-60 87-50 59-70 6460 | 
1xX4x4x-52 | 12K 4X4 x -62 “1X 4x 4x 46 | 
47-80 51-80 57-50 59-70 6385 
2X 4X 4x -67 (15 xX4x4x-46 | 1X 4x 4x -58 
53-75 57-50 | 63-35 67-65 | 
ee oe : | 
15x 4x 4x -50 | 
59-70 65-85 


| 
eee ee 0 ~COBANNELS —— — > 


For notes see page 141 


ven to nearest +05 
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TaBLE B34 


BULKHEAD STIFFENERS—LUGGED 


(CONCLUDED) : ; 
Spaced 24 inches apart on collision bulkheads and 30 inches apart on other watertight bulkheads 
LENGTH HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER 
2! - z = = SEBT ees : = : 
tik Cheeciioes 28 30 32 34 36 38 40 
a ee ee ee ne ee See 
_ A| 7x8x-b2 8X 8X +39 8X 3X -41 8X BX 43 8X BX 51 8X 8X “52 8x 3x53 | A 
| 12-80 14:10 14:55 15:00 16-85 17:10 17-35 | 
5 | 8X8Xx-52 8X BX -D3 9X BEX41 9 X 84X43 9 X BEX-+45 0 X BEX-D1 9x BEx-2 I 
| 17-10 17-35 19-15 19-65 20-20 21-90 22:20 \f 
= Ty ce a =r ere eae: — =o ia 
10 I 9X 35x45 9 X 84X-51 9 X 34x52 10 X 35X-41 10 X 34X-42 10 X 35x-50 10 X 35-53 z 
| 20-20 21:90 22:20 24-50 24-80 27-40 a 28:45 | ea 
= Z)1OX BkX42 10 X BEX-30 10 X BhX-5B 11x 84X44 | 11x BEX-45 | 11 X 84-58 |B 
a | 24-80 27-40 28-45 30-90 31-55 31-95 55:00 | 
\Q —as het eee =e acd = = A ia ia = = se Sebi . 
12 B| 11 X 35x-45 11 X 85X-53 11x 35x-55 | «11 X 35x-60 11 X 3}X-63 12 x 3$x-51 l 
|| 30-90 J 31-95 A 35-00 ‘ 35-80 37-80 39-00 41-65 Vv 
13 | 11 X 35x-55 11 X 34x-60 12 X 3}X-46 12 X 35xX-51 12 x 3}x-52 12 X 8}x-54 12x4x4x-48 4 
35°80 87-80 39-45 41-65 42°10 43-05 46-20 | 
14 | 12 X 35X-d1 12 X 3} X-52 12 X 35X-58 12x4xX4xX-48 |12X4x 4-50 | 12x 4x 4x -62 | 
Vv 41-65 42-10 44-95 46-20 47-00 51-80 57-50 
15 t 12X4x4x-48 12x 4x4X “52 12xX4xX4X-62 }12x4x4x -64 | 15x4x4xX-46 | 
46-20 : | 47-80 51-80 52-60 57-50 58-60 63-35 
“a 1 12X4x4X-64 bX 4X4xX-46 |1SX4X4X 48 | 15X44 x -50 | 
52-60 the 57-50 » 4 58-60 65-55 | 64-60 65°85 | 
17 | 15x4xX4xX-46 (15x 4x4xX-50 
. | 59-70 | 63-35 65-85 | 
1! 45x4x4%-58 | 
dis | | 67-65 | 
19 | 
_ . R 
aie || 2 
al | e 
i = 
|= 2 
21 zi | 
<a 
—|5 
}o 
22. |] | 
23 | 
eo | | 
25 | | 
26 | | 
27 | 
iV Vv 


Chap. D, Table 34 


Section moduli above are given to nearest ‘05 
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TABLE 35 


BULKHEAD STIFFENERS 


spaced 24 inches apart on collision bulkheads and 


in TUGS EN 


30 inches apart on other watertight bulkheads 


_ Sn — ———— 


LENGTH OF 
STIFFENER 


Feet 


10 


11 


12 


TYPE AND DEPTH OF 


TABLE 36 


D ATTACHMENTS for STIFFENERS 


BRACKET ATTACHMENTS 


LUG ATTACHMENTS 


Area of 


weld 


| Sq. inches 


NOTES.—TABLES 33, 34, 35 & 36 


1. Length of stiffeners is to be measured over the 
full distance between the top and bottom boundaries of the 
bulkhead. 


2. Correction for spacing.—If the spacing of the 
stiffeners differs from the Table spacing the modulus is to 
be modified in direct proportion. 

3. Welded construction.— When the bulkhead plating, 


boundaries, stiffeners and end brackets are welded, the 
modulus of the stiffeners may, in general, be reduced by 


15 per cent, but due consideration is to be given to stiffness 
and to the rigidity of the structure to which the end 
brackets are attached. 


4. Area of weld is the product of the throat thickness 
and the length of the weld. The throat thickness is not 
to be less than 70 per cent of the leg length for Type 8 


weld. (See Table 52 G.) 


5. Particulars of sections and moduli are given in 
Table 56. 


STIFFENER | Nomber and size of | 
NE Thickness Width of | Area of Number and size of 
STIFFENERS Sane | of bracket flange sapere: Naa weld rivets in lugs 
BRACKETED BRACKETS OR LUGS be 2 ae a: as oe a — 
an SNOe AT ENDS 
eT 5. : Inches Inches Sq. inches | 
INCHES INCHES Angles 34 — 3 of 2 Ins. Dia. 1-5 2 of # Ins. Dia. 1:0 
Modulus—Inches* Modulus—Inches* | | 
sly9ly.g = esas) == |e =... hia een 
b=, 39% 25% +30 Bulb angles 6 inches & 36 — 3 3 reine |e 3 
1°30 under | pe Ne eh ” tS og EF 99: 
3 Xx 24x-28 4 xX 3X -80 
2 apy ae nae ae 3 9. 3 
oo 1-65 Bulb angles 7 inches 40 ol er nice Bay =. 2-0 She aes 
3 X 21x-30 4X 3X -84 = or * 
; 8 42 — ae 2-5 Sy i 
1-00 1:90 ” ” ” > 4 ” ES » 4 9 
34x21 x-32 4X 3X +48 A te a ie ae ans 
Ta 5 3 
1-40 2-35 ” ” 9 » | “BA 2t 6 » 4 9 ” 3-0 4 ” j ” 
4X 8X +82 5X 8X -84 | ited mye a 7 = 
1-80 285 ” 10 ” “36 24 4» 4 ? 35 4 ” i ? 
1X 3x -40 Died KiekD 
2-20 3°50 a Ee | 
sae a 
x 3x -32 6x3 x -36 ‘ss S| 
2.70 4°30 ” 9 a 4 
2 6 X 8X -42 ee eee erin 
1X Bx -42 i. $ Channels 12 x 3} x 34 | 
3-50 5:00 inches 
6X 3X +36 Oe Deen »  12x4 x4 ‘| 
4:30 575 inches} | | 
6X 3x -42 od - 15x4 x4 | 
5-00 inches} y | 
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TABLE O7 TUNNEL PLATING 


Stiffeners spaced 36 inches apart 


THICKNESS THICKNESS 
DEPTH ee pda ? ; DEPTH 7 
(See NOTE 1) FLAT SIDE CURVED TOP (See NOTE 1) FLAT SIDE CURVED TOP 
PLATING PLATING PLATING PLATING 
Feet Inches Inches Feet Inches Inches 
8 29 26 | 36 “45 40 
12 31 28 40 “47 -42 
16 -33 -30 44 “49 “44 
20 35 32 48 1 46 
24 -38 “34 52 54 5 48 
. 1 
238 -40 36 | 56 56 50 
82 42 3 60 “58 “52 


| NOTES.—TABLE 37 


| 1. Depth is to be measured at mid-length of the 
tunnel from the bulkhead deck at the centre line to the 
lower edge of the plate. 


2. Correction for spacing of stiffeners. When the 
spacing differs from 36 inches the thickness is to be modi- 
fied at the rate of 2 per cent for every inch of difference. 


3. For additions under hatchways see [1702 to 
D 1708. 
For tunnels in deep tanks see D 1910 and D 2014. 


Chap. D, Table 37 142 


TUNNEL STIFFENERS 


Spaced 36 inches apart 


TABLE 38 


DEPTH 


(See NOTE 1) 


Feet 


LENGTH FROM BASE OF TUNNEL TO TOP OF FLAT SIDE 


Feet Feet Feet Feet 
3 +t 5 6 ‘ee 8 
SS ee Ee. Modis ines? — —— —— a 
3X 2bx-24 34x38 x +34 4X 3X 38. | 5x8x-84 5X 3X -44 DEXBX-35 | A 
80 1-45 2-10 2085 3°65 570 | 
3 x 2bx-29 4X3 +30 xX BX BQ 5X83X-44 5bXB X “BO 6xX3x-B5 | | 
95 1-65 2-70 3-65 5-70 6-95 
3}x2}x-26 4X 3X -88 5X BX -42 6X 3X +38 6X 3X -35 6X BX dd | 
Fie 2:10 3-50 4:55 6-95 8-35 | 
1x 3X -28 5x 8X +32 6X 3x -32 ~ OeXBX-BT SCG BX BB 7X BX 87. | 
1-55 2-70 3-90 595 7-35 10-10 
4 X3X- 30 5x8 x 36 6 xX 3x -40 6 X 38 X -35 6 X 3X -48 7X3X-48 | | 
1-65 3-00 4:75 6-95 8-75 12-05 | 
om an 5x3x-42 | 5gxBx-87. | 6XBX-d5 7X 3x +39 8X BX +39 | 
210 3:50 5-95 8-35 10-45 14-10 a 
4x 3x +40 6X 3x -32 6X 3X3) 6X 3x 48 7X8X47 | 8xBx-42 |Z 
eee te ee ee 6-95 _ 8-75 __a ee | 
| 4x8x-48 6X 3X +38 6X 8X -36 7X 3X +87 8X 8x -39 8x 34x52 2 
2-35 4:55 7-10 10-10 14:10 17-18 | 
5X 3X +32 6X 3X -40 6X 3X -45 7x 3X +48 8x8x42 | 9x Bhx-41 
2-70 4:75 8-35 12-05 1f7p | 19-15 | 
1x Bx 36 54X83 X +85 OX Ss x87 7X3 xX -49 & x 35xX-49 9 x 84x45 
3-00 5-70 8-60 12-25 16-45 20-20 | 
5X BX 42 54X38 X +37 7X 3X +37 8X 3x -39 9X 84X41 9x 34x52 | 
3-50 595 10-10 14-10 19-15 22-20 | 
BxSx 44 | 6XBX-BE 7x 3x +39 8X 3X 42 9x8hx-45 | 9x BEX-60 
3-65 6-95 10-45 14:75 20-20 24-45 | 
6X 3X +32 6X 3X -36 7X 3X -48 8 X BEX-49 — 9X3hx-51 | 10x 84x-50 | 
3-90 7-10 12-05 16-45 21-90 27-40 | | 


: é 


Section moduli above are given to nearest ‘05 


NOTES.—TABLE 38 — 


1. Depth is to be measured at mid-length of the 
tunnel from the bulkhead deck at the centre line to the 
base of the tunnel. 


2. Correction for spacing. 


If the spacing of the 


stiffeners differs from 36 inches the T'able modulus is to 
be modified in direct proportion. 


3. 


Particulars of sections and moduli are given in 
Table 56. 


Chap. D, Table 38 


eee eee 
ci 7 


TABLE -39 | STIFFENERS TO NON 
NOMERAL 
=r "NOT EXCEEDING ~ i uF} rier y, t — ). - — 
or 5 10 15 20 30 40 
STIFFENER —————_—_—_—— ~- -- — -—~ ——- — — —— ————— ——- — 
el eel een ee ee SINGLE STIFFENERS- —— -— -— *— — ->||<— —— -—DOUBLE STIFFENERS— —— - 
Feet A Tnchea oar ty ‘Tnioe my Inches Taches : . Inches ma are 
8 il 4X 3X -82 5 x 3X -86 54x38 X +84 6 xX 3 X -40 5 X 3 X -30 54X38 X -38 
| | 
10 \z| 5X 8X -32 6x 3X -34 7X38 xX -86 53x3 X -80 6 X 8 X +38 
aA 246 
4 | ‘ a | Ses A 
12 I 5 X 3X -36 7x3x-84 8x 3x -36 6 X 3X -32 6x 8 Xx -44 
‘ | 2°45 | 
14 bs 5 X 8 Xx -40 7X 3x -40 8 X 3X -42 6X 3X -36 7x 3x -42 
ly | 
1A ; = z 
16 i 6 X 3 X -32 7X 3X -36 8X 3X -36 9 x 35x-40 7X 3X -36 8x3 x 42 
| | _j | 
18 | 6 xX 8X -38 7X3 xX -42 8x3 x -42 9 x 34x-46 7x 3x -40 8X 8 X -46 
20 | 7X 3X 38 8X 8X -42 9 x 35x-42 10 x 85x-48 8x 8x -40 9 x 84x-44 
22 | 7X 3x +44 8 x 3x -48 9 X 35x-50 10 X 35x-56 8x 3x -44 9 x 34x-30 
|B | 
53 | - 
; 24 <| 8x38x-40 9 x 34x-44 10 x 34x-48 11 x 84x-54 9 x 84x-42 10 x 84x-48 
| 
wy | | am 
3 } 
26 | 8x 3X -46 9 x 35x-50 10 x 35x-54 11 x 3§x-60 9 x 8}Xx-46 10 x 84x-54 
28 | | 9 X 35x-42 10 xX 8$x-48 =| sd X 34x-52 12 x 35x-58 10 x 35x-42 11 x 35x-50 
| 
80 | 9 xX 34x-48 10 X 3}x-54 11 x 34x-56 12 X 34x-62 10 x 84x-46 11 x 35x-56 
32 |. 10 x 8bx-44 11 x 34x-48 11 x 34x-58 12 X 84x-66 11 x 34x-44 12 x 85x-82 
i 
NOTES.—TABLE 39 
1. Length of stiffener is to be measured between the 
top and bottom boundaries of the bulkhead. 
2, The numeral, whether for stiffeners supporting 
deck beams, strong hatch end beams or deck transverses, is 
to be obtained as for pillars; — see Table 31, notes 1 and 2. 
3. Arrangements with longitudinally framed 
decks.—The stiffeners not supporting deck transverses are 
to have a modulus 25 per cent less than that derived from 
the column headed “ Not exceeding 5”. The ends of hold 
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WATERTIGHT BULKHEADS TABLE 39 
| NUMERAL | 
x7 = _ a ary LENGTH 
50 60 vAcle” or 80 90 OF 
a 25 ae - : = STIFFENER 
| . DOUBLE BILIYENHES———) ee tS SS ee Se S| 
.* Inches Inches Inches Inches Inches A Feet 
6X 3X -38 6 X 3 X -42 Toes x <4 8X 38x -40 8X3 X -46 || 8 
| : 
| 6X 8 X -42 TM Be42 7X3 -46 8X3 x -44 8x 3x -50 | 10 
| 
7X3 Xx -42 8X3 xX -42 8X 3X -46 8X 3X +50 9 x 34x-50 | 12 
| 8X 3 x -40 8X 3X -44 9 x 34X-46 9 x 35x-+50 10 X 3$x-52 | 14 
8X3 x -46 9 x 35x-46 9 x 34x-52 10 X 34x-52 10 X 385x-58 | 16 
9X 8bx-44 9 x 34x-50 10 x 34x-52 10 x 34x-56 11 x 34X-56 | 18 
| 
| 
Z| 
9 X 84x-50 10 x 35x-50 10 X 35x-58 11 X 85X-56 11 X 34x-60 <| 20 
=i 
=) 
a9) 
10 X 35X-50 10 X 34X-56 11 x 84x-56 11 X 34x-60 12 x 35x-60 | 22 
[ 
10 x 84x -56 11 x 34x-54 12 X 35x-56 12 x 34x-60 | 24 
11 x 84x-54 11 x 34x-60 12 x 34x-60 26 
11 x 34x-60 12 x 34x-60 | 28 
aaa _ je _ | = Seve peal 
| | 
12 X 3$x-56 | 30 
12 X 35x-60 | | Le 
Vv 


NOTES.—TABLE 39 (concluded) 

stiffeners are to be lugged or welded to the inner bottom : 
and deck, 

_ 4. Coal bunker bulkheads. — The scantlings of 
stiffeners for bunker bulkheads, not supporting decks, are 
to be determined from the column headed “ Not exceeding 
5°” for a spacing of 36 inches, but the modulus may be 
teduced by 25 per cent. 


5. For end connections and constructional details see 
D 18. 
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TABLE yAK@) STIFFENERS ON BOUNDARY BULKHEADS OF DEEP TANK 
Spaced 24 inches apart 
LENGTH weaD H 
ra Po ART ate = = tie —resr ee ; , — 
STIFFENER 3 4 5 6 8 10 12 14 
we SS EE ee 
ae sxe 26) BX3X-30 | BhxBx-28 | S4xBx-32 | 4xBx-B4 | 4xBx-44_] 5xBx 8S | 5x BRR 
85 1-00 1:20 1-40 1:90 2-40 2-80 3-25 
ation | (8x8 x30. Bhxgx-B2 | 4X8x31 | 4XBXBB | 5XSX-83 | 5xBx-41 | 6XBX-BL | OXBXA 
LeecehG ) GME EHOR oh os FAG Mae) re BIOES 2-80 3-40 4-10 4-65 
“ Hererrecsy 4x3x-38 | 5X3X-B0 | 5xX8Xx-84 | 6XBX-B2 | 6XBX-41 5SX3 X -B5 6X 3X32 
|| | 1:40 lene set URS CEST Tey | Pn oe we tal _ 3:90 4-85 570 1650 
= E lereriacy “5x8x-30 | 5XBx37 | 6X3X-B0 | 6xXBX-42 | BExBX-40 | 6X3X-39 6X 3X48 
\]| 2-90 255 2 |. sto | 870 5-00 6-25 | 7-50 7 
9 5 “4X BX 44] 5X BX 89 6XBX-B8 | 6xXBx-40 “6x3x-42 | 6X3X-52 7X3 Xd 
Z| 240 | 3:25 Oe TI 4-75 FP iy ON 6 9-30 10-80 
10 ') 5x8 x -34 5EXB X -36 6X 8x -42 7X3X-34 | 7X8X-46 8X 3X 86 
| ay Baas AS QO Ae eee 9360 "11-65 ee 
11 | | 5x BX 42 6X8X-36 | 7xX38X-38 7x3x-45 | 8X8X-87 8X 8X 46 
| | 289% 580 | op THO a OM |) toy tes, 
12 l"| 6X3X-37]| 54X8 X -36 54x38 X-46 | 6XBX-44 | TXB X42 8x3x-36 | 8X8 x*-47 9 X 35x-38 
| | Lsspe | S80. y 69e | | BO | 1005 18-45 | _15-90 «18-40 
ie hi “Exaxd3) 5bx8x-48 | GxBX43 | 7XBx-B4 | 7XBX-52 | BxXBX 48 9x 3hx-41 | 9X BhXEN 
Ni 5-10 6-60 805 | 9-60 | __-12-80 16-10 19-15 21-60 
a a DUXB x BA] 6X BX BS | 6xX8xX-52 7X8 xX -44 8X3 xX -44 9 X 34x-39 9X BRX-52 10 X 34x44 
i a ee 2 ee 2 11-30 15:20 18°65 |___ 22-20 |___ 20-50ae 
fe il 6xax-34| 6X3x-d0 | 7x8x-48 | 8xX8x-36 | 8X3BX-55 9X BEx-52 | 10 X BEX-46 | 10 x 85x57 
| | eee ee 11-15 13-45 | 17-80 ~ BRiBONEE 26-10 29-45 
16 1h] 6x8x-42| 7X3%x-40 7X 3.x +58 8XBX-44 | 9X 35x47 10 X 34x-48 | 10 X B4x-56 11 X 85x-48 
[ 7:90 | _10-60 13:00 | _—*15-20 |___ 20-80 25-15 29-45 83-05 
17 | 6x8x-52| 7xX38xX-50 8X3X -44 8X8 X +55 | 9 x 34x-54 10 X 3$x-55 11 X 84x-50 11 X 35x-62 
: [ 915 12-40 15-20 17:30 | ——-22-70 29-15 — 33-80 | __38-60 
18 l- | 7X3x-89| 8xX3x-39 | 8xX8x-53 9 X 35x-46 10 X 85x-45 11 X 3$x-49 12 x 34x-46 [12x 4x 4x4 
di} We C2! OO ae ‘i i a WR, 3 OS LI 88-45 39-45 45-40 — 
19 Zz 7xX3x-49| 8xX3x-49 9 x BBX-45 9 x 34x-58 | 10 x 33x-60 11 X 34x-62 12 X ShXShX-54)12 & 4 
| eee < 16-35 | * 20-20 28-85 30-80 38-60 — 45-80_ 51-40 
20 IB 8X3X-88 9 X 35x-38 9 x 35x-54 10 X 35x-49 11 x 83x-55 [12x 4% 4x -44/12 x 4X 4 X -62) 
4) 13-85. 18-40 22-70 27-10 858 44-60 51:80 |. _ S840 
21 | 8xX3x-46 9X35x-48 | 10 X 35x-46 12 x 3}x-50 [12x44 x -60 15 x 4x 4x4 
|e). 15-95 21-05 26-10 31-25 41-20 51-00 | 59-80 65-85 
oo | | | BX3X 3D) 9XBhX-58 | 10X3hX-56 | 11x Bhx-54 [12x 4x 4x -49 (1B X 4x 4 x +52 a 
| 17-80 28-85 29-45 35-40 46-60 |. 57-60 67-05 76:90 — 
a | OxBbx-4B 10XBhx-49 | 11x Bhx-49 | 12x B4X47 12x 4x4 x 6415 x4X4X -48) ; 7x 4x4x4 
21-05 27-10 33-45 39-90 52-60 84:00 hr 9 TEBD yes 86-10 _ 
oe | 10 X 84x-40, 10 3hx-58 | 11x Bhx-57 [12 x 3hx3hx-52 1b X 4X 4X -G017 X 4 X 4X “56/17 X 4 x 4X4 
y| 24:20 30-10 37-40 44-50 _ 59-40 71-80 86-10 | 99-26 


Section moduli above are given to nearest ‘05 


NOTES.—TABLE 40 
1. Length of stiffeners on bulkheads is to be measured (iii) between the lowest girder and the bottom 
as follows :— boundary. 
On tunnels passing through deep tanks and having a 


a) Where horiz | girders : 2 : 
(a) Where horizontal girders are not fitted curved top, the length of stiffeners is to be measured from 


between the top and bottom boundaries. the base of the tunnel to the top of the flat side. 
(0) Where horizontal girders are fitted : 2. Head H is to be taken as the greater of the two 
; 2 : following values :— 
(i) between the top boundary and the highest girder. (a) the distance in feet from the mid-point of length 
(ii) between girder and girder, as defined above to the top of the tank. 
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AK TANKS AND OIL FUEL BUNKERS 


6X3 X -38 
35 


7X8 X -35 


9X 35x-46 
20:50 
10 X 34x-41 
24-50 


10x 34x-54 


LL x 8$x-48 


IL xX 38$x-59 
37-40 


RX 4X 4x -58 
50-20 


bX 4x4 x. 
6585 


50 


99-95 


(b) half the distance in feet from the mid-point of 
length as defined above to the top of the overflow. 


__ 8. Correction for spacing. 
stiffeners differs from 24 inches, the modulus is to be modi- 


D8 


IWX4x 4x75, 


4-10 


12 
41-20 


47-80 


56-50 
4x4 
65-85 
4x4 
73-60 


15 X 


15 X 


| 17x4x4 


84-60 
17x 4x4 
96-35 


uo 


*B6 


“44 


“42 


46 


~] 


50 


xX -7 


“DO 


fied in direct proportion. 


4. Welded construction. When the bulkhead plating, 
boundaries, stiffeners and end brackets are welded and the 
stiffeners are not supported by horizontal girders, the modu- 


12xX4x*4xX -52 


12X Bbx-54 
43-05 


ee ee ee eee 


6X 3x -34 


6X3 xX 31 


"8X38 X -44 
15-20 

9 x 34x-3! 
18-65 

9 xX 3§x-50 
21-60 

10 X 3§x-43 
25-15 

10 X 35x-56 
29-45 

11 X 3$x-53 
35-00 


12 x 3}x-48 12 x 34 ‘ 
40-30 43: 


12 x 34x34x-54 
45-30 
12x4x4x-64 
52-60 


|15X4xX 4X -44 


62-15 
15x 4x 4x -60 
71-80 
17x4x 4x -50 

81-60 — 


Spaced 24 inches apart 


FEET on . =. ; 
22 24 26 28 
Wodulae sfackes® aga eae a a ee Tae =e ea 
6 xXBx-40 6X 3X -44 54x38 xX -36 6 X 3X -36 
475 5-20 | 5-80 gery 
6X 3X +36 6x 3x -40 6x3x-44 | 6x8x-48 | 
7-10 7-65 8-20 8°75 
7X 3X -86 7X 3x -40 7X3X-44 7X3X-48 
9:95 10-60 11-30 12-05 
8X BX Bd 8X 3X +39 8X 3X -43 8X3X-47_ 
13-25 14-10 15-00 15-90 
8x3x-49 8X 3X -55 9 X 34X41 9 x 35x45 
16-35 17-80 19-15 20:20 
9 x 34x-46 9 x 34x-50 9 x 35x-55 10 x 34x-42 
20-50 21-60 23-00 24-80 
9 x 35x-54 10 x 34x-41 10 X 34x-48 10 x 34x-54 
22-70 24-50 26-80 28-80 
10 x 34x-50 10 x 35x-56 LL X 84x-44 11 x 34x-49 
27-40 29-45 31°55 33-45 
L1 x 34x-46 11 x 3hx-53 11 x 3$x-59 12 x 35x-46 
32-30 35-00 37-40 39-45 
11 x 35x-59 12 x B4x-48 | 12 x BhxBhxX-48 | 12x35xBhx-b4 
37-40 40-30 43-00 45-30 
34x85x-48 | 12x 4x4x-50 | 12x 4x 4x -62 
00 47-00 51-80 53-60 
12x 4xX4X-58 1X 4X4 x44 
50-20 53-70 57-60 62-15 
se 115X4xX 4X -44 | 
57-60 62-15 


Section moduli above are given to nearest +05 


Where the spacing of the 


NOTES.—TABLE 40 (concluded) 


attached. 


TABLE 4O 


Se SS ee SS gn 


LENGTH 
- OF 
STIFFENER 


<—_ i —-  ———_ —— CHANNELS 


lus of the stiffeners may, in general, be reduced by 15 per 
cent, but due consideration is to be given to stiffness and to 
the rigidity of the structure to which the end brackets are 


5. Riveted end attachments are to be in accordance 


Table 56. 
147 


with the requirements of Table 36. 


6. Particulars of sections and moduli are given in 
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| 
| 


| 
| 


wo 
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TABLE 41 HORIZONTAL GIRDERS IN OIL FUEL BUNKERS 


i eee 


GIRDER GIRDER GIRDER 
NUMERAL : Pie A | NUMERAL “72 E ij NUMERAL a alll ia 
WEB PLATE FACE AREA | WEB PLATE | FACE AREA WEB PLATE FACE AREA 
re Inches | Square inches Inches ij Square inches Inches Sguare inches 
50 12 X -34 1:3 500 34 X +42 6-2 950 48 X -46 9-8 
100 16 X -34 2-1 550 36 X +42 6-6 1000 48 X -46 10-7 
150 | . 19x-34 2-9 600 37 x -44 7-4 1100 49 X -46 12-0 
200 22 X +36 3:D | 650 39 X -44 7:7 1200 52 X -46 12-0 
—| d = 
250 24x -36 40 700 ~| 41x -46 8-0 1300 54 Xx -48 12-0 
e | 5 - _— 
300 27 X +86 40 750 48 X -46 8-3 1400 | 57x -50 12-0 
350 29 x +38 4-5 800 45 X -46 8-5 1500 60 X -50 12-0 
400 81 X -38 49 850 47 x -46 8-5 
450 33 X -40 Dl | 900 48 x -46 8-9 
NOTES.—TABLE 41 
1. Numeral= s'xdxH 
: 100 ite 
where s = length, in feet, between centres of end brackets. 7 
d = depth, in feet, between the centres of the two } 
adjacent spans of stiffeners or frames supported | 
hy the girder. i 
H = the greater of the two following values :— | 
(a) the distance, in feet, from the girder to the top are 
of the tank. \ ios wited lab ‘otal 
. . ° IN 
(b) half the distance, in feet, from the girder to the FRAME & STIFFNR Notenes To OE 
top of the overflow. 
DEALT WITH AS FoR DECK GIRDERS, 
2». For tanks which exceed 30 feet in length the Table 29, note 4. Pact |27 
scantlings and arrangements will be specially considered. 
3. The face area of girders derived from the Table 
may take the form of rolled sections, flanged girder plates 
or weided face plates, the width of the girder being the 
extreme width of the web plate. 
4. For end connections and constructional details see 
D 2006 to D 2010. 
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HATCHWAY BEAMS TABLE 43 A and B 


| A—RIVETED 


WEB PLATE | 
BREADTH OF BEAM SPACING DOUBLE ANGLES 


- CENTRE TO CENTRE 
J * . ___ |ON EDGES OF BEAMS 


HATCHWAY we reer ¥ ee so = 
Feet Feet Feet Feet 
4 5 6 vf | 
Feet |S algeepelipgess Seeeriige se ee RP ie Sachin 
| 10 11 X -30 113X-32 3x3 x -40 
| re ao.” Bai” ly ee Die ee | 
ie 10x B8BP. | 10x 44 BP. 12 x +32 13 X «34 3x3xX-40_ 
26 28 | 48 54 
a 10X46 BP 12x-32 | «14X34. | ~sdBRX-BG 3X3 xX -42 
29 50 64 72 
ae 12 x +32 14 x -B4 16 X -36 ‘174X388 | BEXB X -49 
: Ae (ee ee eee : 82 «98 
es ‘14 X +34 16 X -36 18 x -36 195x388 | 4X3xX-44 
76 91 107 120 
a 15x -34 | 18x-86 . 20x-88 | 22x-88 | 4x8x-44 
83 107 124 141 
‘ eS: D6 BR 19X-36.—-22X BB 84X40 AX BX -5O 
100 126 154 170 
h - 17 X +36 20X38 | 283x-40 | 25bx-42 5X Bhx-46 
120 150 182 210 
mA 18 X -36 21x +38 24 x -40 264x-42 5 X 84x-52 
142 15 210 241 
‘19xX-38 =| 22x 88 25 x -40 28 x -42 6X 34x50 
Be 167 202 240 280 
20 X +38 23 x -40 26 X -42 29 X +44 6 x 8hx-52 


261 


10 7 X -36 BP. 3 X 3 xX -40 
11 15 17 20 

a 3X3 xX -40 
15 20 24 32 

14 = 10 X 88 BP 11 X -30 12 x 82 BX 3X -42 
20 26 44 50 

16 11 X -30 11 X -30 12 X -32 134X-34 | 8§X3 x -42 
48 48 54 64 

18 11 X -30 12 X -32 14 X -34 155 X-36 4X3 -44 
54 61 76 87 

20 12 Xx -32 13 X -34 16 X -36 175 X-36 4X3 -44 
61 69 91 103 

90 124x-32 14 X +34 17 X -36 18}x-38 4X 8X +50 
71 83 109 123 

re 18 X -34_ 144-34 18 X -36 194 x-38 bX B4LX-46 
84 97 128 145 

ba 135X-34 15x34 | 19-38 204X-38 5X BEX-52 
97 112 154 170 ed tetie =: 

ne 14X34. | 16X-36 | 20x -88  214x-38 6 x B4x-50 
112 133 179 196 ore 

z — -15x-B4—«| 7 X-86SO«|:=Ss xX -88)—«|~SCsi« DR X88 6 x BEX-52 

9 126 | 149 196 | 214 | . 


For notes see page 150 
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a a mma aaa aa 


- 


TABLE 430C. 


HATCHWAY BEAMS 


09 
C—WELDED 
* 
CORRECTION CORRECTION AREA OF EACH FACE PLATE 
DEPTH OF TO MODULUS BASIC TO MODULUS SQUARE INCHES. 
BEAM OVER | saci, Hal PER QS INCH FLANGE |PER‘10 INCH 
| | p y oN , , 7% aa = : = a = a 
FACE PLATES | a ete Fee IN pHICKNESS sess Se ted 4 5 6 7 } 8 9 10 ee | 
| THICKNESS THICKNESS MODULUS 
~ Inches Inches | ~ Inches® ; Inches = “Inches® : 2a coer WE : a i eg tem = Inches? —— Say ave —— ut — 
8 “35 5 -60 1-0 23 | 30 36 | 
| awe — = | ee i _ 7 = 7. ed 
= \~ j | | | 
. 10 “BD 5 -60 1-0 30 39 48 
s = = aceen| Er mree ait | are - = 2 Biases: 
12 “40 1-0 ‘70 1-5 | 49 60 70 
onal ST he a (ne ———— ~ = ies + | =. Se eee 
| 
14 “40 1-5 70 1-5 60 73 85 98 
ieee } ret ark ia ae Wes eT Meee! fat as ¥ 
| | 
16 “AD 2-0 “80 20 | VIS Nik LOT | 1S 130 
ra a cea lea a ae i | 
18 “45 25 “80 2-0 101 mt 133 150 166 
| 
= | 4 at . Dien’ pis Se ea = _| : | 
| gk ee ia el ae 
20 50 3-0 90 25 | 184° | 158 | 171 | 190 7 207 
= : a BS al a Es) me 
| | 
. 22 50 3-5 90 3-0 | 152s ehae 1938 | 218 233 | 254 
| | | 
24 “DD 4:0 1-0 35 195 217 239 261 283 


* When the thickness of the web is increased. the modulus is to be increased by the appropriate correction 
+ When the thickness of the flange is increased. the modulus is to be reduced by the appropriate correction 


NOTES.—TABLE 43 


1. Scantlings of riveted hatchway beams are to be 
determined from the Table as follows :— 
For hatchiways requiring coamings 24 inches in 
height (D 2301 to D 2302), in ships 200 feet 


or more) in length A 
in ships 100 feet or less in length B 
(For intermediate lengths scantlings are to be 

determined by interpolation.) 
For hatchways requiring coamings 18 inches in 

height, or less, except in cargo spaces ... B 
For hatchways in cargo spaces (see also note 4)... A 
For hatchways in accommodation spaces ... B 
2, The Table depth of hatchway beams is to be 


measured at the mid-length from the top of the upper 
mounting angles to the bottom of the lower mounting 
angles or bulb plate. The depth of the ends may be 
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half that at the centre but is not to be less than 
6 inches. Alternative arrangements may be adopted if 
suitable strength is provided at the ends of the webs. 
The larger flange of the mountings is to be fitted 
horizontally. 


3. Scantlings of welded hatchway beams may be 
obtained from C on the basis of modulus equivalent to 
the requirements of A or B. The width of the face plates 
is to be sufficient to provide the minimum hatch bearing 
surface required by D 2312. 


4. Where the ‘tween deck height in cargo spaces 
and trunked hatchways (see D 2329) exceeds 8 feet 6 inches 
the modulus of the hatchway beams is to be increased in 
direct proportion. 


5. For construction details see D 2309 to D 2315. 


For riveting and welding see Table 52 H. 


SEA SPEED IN KNOTS 
NUMERAL 10 and below 12 14 16 18 20 22 
DIAMETER OF RUDDER HEAD 
Inches Inches Inches ‘Inches Inches Inches Inches _ 
Ci Ca ae a. sat : 
40 4 4t A OP ae SE = 8 ; anand 4) : 
50 4] 4} Oui. 5 
60 4h | 4} | 5 5} 
—— = ——— =| ——_s— - - — 
1 dy 2 Se: 5h ay 7” = 
80 | Hi) 5 55 6 | 
sa a Cae ae ae Se: id beh 
ee eee bt Ae eee Fores eae! = 
120 6 6} 63 it 74 
bbe! {< es Ee = 
140 6} 64 pee eae, | 2) 8 85 
160 64 7 mi 8 8} pine : 
190 74 74 8 83 9 94 
220 74 8 | 8} .9 o4 10 104 
260 8} __ 8 9 93 10 103 114 
300 84 8i 9} 93 104 11 11y 
350 9 i; ee es LOE. | pb ee ee ee _12} 
400 94 25 _ 94 10 104 lb ws. 13 
450 10 10 | 105 ll 2 124 134 
510 104 104 ; 11 a 124 13_ 14 
570 ll ll 115 ie 13 | 135 14} 
640 — ub 14 12 / 2 134 A4t 15 
720 12 12 124 13 4 [— 16 
800 124 124 rE 13, 144 15h 164 
890 13 13 134 14 | 15 16 17 
980 134 13} 14 Mb 155 | 164 174 
joso Te ee ae 1 ee ee: Se ae 
1180 | 145 144 15 16 17 18 19 
1290, 15 1b 1k | 16k 17% =6| 18h 194 
fo _tmcms | 1400 154 15h | 16 | 17 1 | 19 20 
RuveR HEAOS 
LENGTH OF OO LENGTH NS 
; RvporR HEAD Diam. dIAS. 
BNI 124" 5" NOTES.—TABLE 44 
ao 18-8" lo" Cd No Pagneviags!. Numeral.—(a) The numeral = A x D where: 
52 vee BM . a Spee A = total area of rudder in square feet, including 
Gol BIS 19g" lo" ACS) ab UaTEaniod balanced portion, if any. 
pee | tor 9° 4% PRAWN 5 ; 
N 33g I 6" 6" cae * D = distance in feet of centre of gravity of area A 
Tislawp 69 10-0" che from the centre line of the pintles. 
18 7-g" 3% : 
(6) For balanced rudders the numeral is not to be less 
ogo 3 AvorwonalL than 80 per cent of that derived from the part of the 
681 X 12-0 o% 23 BEaRincs : : 
En 9" asxen By(.9.'udder abaft the centre line of the pintles. 
fewg 34| 3-4" 4" 25 STock TwiSTEQ. 


Wis OSE THE Stock TwiSTEO > EXTRA BEARNG 
AS PUT WW. 


SMSE OF Tuji RUOOERS WHERE THE STocks ARE of 


Val Lenciy Wrinou 
T SUPPORT THE DIAM. 1S INeEREASED 
WE PESIGNER AGoot |S %. 


From Top PmstleE To Top BEARING. 
313 t 


2. For rudders strengthened for Navigation in ice see 


D 1009. 


Sea nes wel. 1952 Ribs fr 5% coware fe serap wabowall 


151 
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TABLE A5 


SINGLE PLATE RUDDERS 


| ARMS—SPACED 48 INCHES BETWEEN CENTRES 


DIAMETER a ae mt 4 7 
oF THICKNESS PLATE 
RUDDER HEAD, | 
TABLE 44 i BREADTH | 5 > 7 aie aa iis Scala a \ 
| | AT ROUND eae ! 
MAINPIECE | MAINPIECE | | 
Inches Se utes Inches | ~ Inches ae Inches — ail inches _ | Inches 
3 | 3 2 1; 4 78 
4 | 4 yy 13 H “80 
i 
5 5 23 25 1 “82 
6 | ye 31 2} 1 “84 
" 6 33 2} l “86 
8 64 4 23 1 -88 
9 | a 4} 3 ] “90 
10 74 4g 3} ie! -92 
11 | 8 5 34 13 “94 
12 8} 53 33 1 -96 
13 83 5} 3% li -96 
14 9 6 3% 1k -98 
| 15 9} 6} 4 1} -98 


NOTES.—TABLE 45 


Corrections for spacing of arms.—The breadth of 
the arms is to be modified directly as the spacing. 


The thickness of the plate is to be modified with the 
spacing at the rate of ‘01 inch for every inch increase or 


reduction from 48 inches. 
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DIAMETER 
OF RIVETS 
SPACED 


|| 4, DIAMETERS 


| 
\ 


APART 
CENTRE TO 
CENTRE 


Inches 


7 
s 


SS SE 


DOUBLE PLATE RUDDERS 


SIDE PLATES 


TABLE 46 


SPACING OF ARMS BETWEEN CENTRES SOLID FRAMES 
| INCHES 
DIAMETER ae Oe ree re Baw Se 2 = = a 7 
— FORGED & CAST FRAMES i aaraee 
RUDDER HEAD sar agile (45 € || RIVETS SPACED 
TABLE 44 - 6 = 48 60 —___|| 4} DIAMETERS 
FAC é PLATE FRAMES | APART CENTRE 
= —_$___—__— — TO CENTRE 
24 36 48 
Inches Inches Inches Inches Inches 
4 +32 “40 4 
| | | i 
5 | “34 | 40 | | 3 
= | - - —- 
6 36 42 | 4 
| | . 
; ; 
e 36 “44 50 l i 
| 
= || 
8 “38 46 | 52 p 
9 “38 46 4 | H 
= | | 
| | 
10 “40 +48 “D6 | 1 
| 
—_ —— — _ — —_— (es a = 
| 
DL +40 +48 58 | 1 
= = = | : 
12 42 BO ey | : Phe ir Mudewus hard Ow 
13 42 “50 “60 | l ute hrc 4 Weod aan a 
re, [i AP Se re = ee i alii’ || = fey tercalin oly 
14 44 D2 +62 | 1 j g 
| >, . io tf \ 
= —_—- — |- —————— |— + IDlo te} Xow rahe ) 
15 44 +52 “62 1 


NOTES.—TABLE 46 


1. Plate thickness.—W hen the ratio of the fore and 
aft dimension to the vertical dimension of the unsupported 
panels of plating exceeds 3:2 an additional vertical 
diaphragm is to be fitted. 


The thickness of side plates of rudder with a plate 
frame may require to be increased in way of the vertical 
webs which replace the mainpiece. 


2. Plate frames.—Horizontal webs and_ vertical 
webs not replacing the mainpiece are to have the same 
thickness as the side plates, but the plates forming the top 
and bottom of the rudder are to be of increased thickness. 


Vertical webs replacing the mainpiece are to have 
a thickness equal to twice the Table thickness of side plates 
for 36 inches spacing. 
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TABLE 4/7 


ONE OR TWO PINTLES 
BALANCED OR UNBALANCED RUDDERS 


RUDDER PINTLES 


THREE OR MORE PINTLES 
UNBALANCED RUDDERS 


ETE ETEISInIEIEEEIIIEERIEEESEEEEEEd 


SEA SPEED IN KNOTS 


SEA SPEED IN KNOTS 


AREA on it otk a = ae AREA ‘ en ae 
SUPPORTED | 12 14 16 18 | 20 232 SUPPORTED 12 14 16 18 20 
(See NOTE 1) | sto “ = = SS SS (See NOTE 1) Fane eoetem — = . ia 
DIAMETER OF PINTLES | DIAMETER OF PINTLES 
Square feet | “Inches | Inches Inches | Inches Inches iin Inches. Sqvare feet | Inches Inches | Inches — | Inches | Inches 
| 
10 3-0 eo ae 10 24 2-8 3-2 
MS STR aes) (ES 
20 4:2 | 47- | 52 
——-| - | |— — 20 3-8 4-2 4-6 
| | 
40 6-0 62 6:6 74 8-2 ita Le 
60 | 74 7-4 7:8 8-6 9-6 30 5-0 5-4 5:8 
| | 
Saree y hy anes A ay Wee —_—_|—_——_—_—_- 
80 80 | 80 8-4 92 | 104 | 118 | 
Smee | Page | 40 6-0 6-2 6-6 74 
100 8-6 90 | 98 11-0 12-8 Paw ied =| eee | 
gh ctl 9 ae Ot dc | od 
120 9-2 96. | 106 | 120 | 188 50 PO ee ees Be SD 
dele ee eee aime eee ae See ? 
140 9-8 | 10-2 11-4 12-8 14-8 | 
i cree Oe Siar | 60 7-4 7-4 78 | = 86 9-6 
160 11-0 12-2 13-6 15-8 [ses eerie ec Ongena  secicceels ot Mee | MR OS 
180 11:8 13-0 14-8 17-0 
% = == =I 
200 12-6 18-8 158 | 18-0 
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NOTES.—TABLE 47 


1. Area supported.—When there is one pintle only 
the area supported is that below a horizontal line half way 
between the pintle and the top of the rudder. 


Where there are two pintles the areas supported are 
those bounded by a horizontal line midway between the 
two pintles. 


Where there are more than two pintles the area 
supported is to be taken as the total area of the rudder 
divided by the number of pintles. 


2. Pintles—The diameter of pintles obtained from 
the Table is to be measured outside the liner, if fitted. 

The bearing length, except that of the bottom pintle, 
is to be 20 per cent greater than the diameter. The bearing 
length of the bottom pintle is to be equal to the diametér 
of the pintle. 


The length of pintle housing in the rudder gudgeons 
is to be 20 per cent greater than the diameter of the pintle. 


Pintles are to be fitted as taner bolts, the taper not 
being greater than 1 in 12 on the radius. 
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“Diam. oF Bel7s 


= 


d?> 


13-75 *MeEpw oistance = / 


DISTANCE oF Belts 


APART Not LESS Tran 


oR 2 winmS cR. To CR. 


DIAMETER BETWEEN SIDES OF HolES 


| (wom G Belts) 
‘gaess_ol RUOOER_ [0 COUPLINGS OF RUDDER HEADS TABLE 48 
gress IN GolTS +57 
HORIZONTAL COUPLING | VERTICAL COUPLING 1 SCARPHED COUPLING 
: | THICKNESS OF TIPS V3 Diam. oF RUDDER HEAD. 
6 BOLTS | 8 BOLTS WIDTH OF SCARPHS BOLTS 
DIAMETER j||— _ | 
hha oieaned OF) |e DIAMETER LENGTH sheets 2 
TABLE | magni sets eis: a xD oa AT TOP AT BOTTOM | DI 
omit oF ree oe Bae) i sovinnvbetreaerertsin: Phe Th 
COUPLING FLANGES | PUAN G aS 
Terie Tootee Inches Inches Inches Inches  Tnebes Inches luches 
4  ForqutA- ix 
hice FP 1b : i. : . : ; “ | : a : : 
4 |~Cé«d . tox i 
oa c = 7 
‘a ues ee Poe 13 | 134 aie 15 6 a u 
2 ee 15 | 188 9 if; ie 2 1} 
4} 1% 12 13 | 135 9 15 6 2 14 
4 4 12 (eras | 134 9 15 6 2 4 
5 iL 124 1s | o4 re ae 6 7.3 13 
5} “4k 13 i ol. ia 10 16 | 6 2 13 
5h i OE tee » den Oe wiles Ieee 10} 16} 6 2 1Z 
54 13 14 Pe: Fees ie SS) ee OE Ghat ea 2 
6 rea. ‘1h YS ee ee ie 114 18 , 1 wes v3 
ae |. . 15 3 1 17 12 189 6 2° 24 
64 3 153 2 im | 12 193 6 2 oh 
63 2% 16} ot 18 123 20 6 2 2} 
7 2) ih. < 2h 183 13} 21 7 2 2h 
7 2} 17} 2} 194 134 214 7 2 91 
74 FS 18 93 20 14 2 7 2 2} 
7% a4 of 19 a4 21} 15 2 7 2 ah 
ae ti. ae 20 23 | gk 15%] 7 20 28 
8h ees bie i ae a 233 163 | S26 7 Dea. 23 
9 3 (Lede s dich E) 25. | . stv 27h a ie) OF 
ia a ee ae 26¢ | 18h 29 Ea 12: 2% 
10 EESE. 1). aie ellie se 27h )~—CO«| Ss ae 8 2 3 
104 on eT 38 283 20+ 0 020t«BG 8 2 33 
103 3h 27 3h See a ee ee e? |. 3e 3} 
11} 38 7 36 314 oh a aes 9 gr te) ee 
113 38 29 ee ae | 36 9 3 3} 
Tt on 4 30 BL. [ivgOhh lar 27 374 a at) 32 
ey Sm Ee Aa as ee ee ee ee Se 
‘a ee ee ee eee ae 29 40 9 a: 34 
fi 48k 44d: | Sah 44 [ame 80 9 “3 » a 
14 4% | NOTES.TABLE 48 
(Abe 4/2 1. The width of material in the flanges, or palms of 
I> 4% scarphs, outside the bolt holes is not to be less than two 
15% 4% thirds of the diameter of the bolt. 
|S % AY 2. In scarphed couplings the athwartship dimension at 
(16% ah the top of the scarph is not to be less than the diameter of 
the rudder head. The thickness of the tips of the paims is 
not to be less than thirteen per cent of the diameter of the 
rudder head, 
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TABLE 49 


STEERING CHAINS, RODS, QUADRANTS AND TILLERS 


Jean DIAMETER | DIAMETER’| — RADIUS we ad ae | pew £4 iene eae or eee a) 
OF WROUGHT OF OF | | Sizes of arms at twice the diameter of rudder head trom centre ot 
HEAD IRON CHAINS RODS QUADRANT | “each Outside 7 rudder head 4 
rs aa | wanete One arm Two arms Three arms 
Sin. ber Aaah Inches Feet Inches | Sora (ae ea ie Fnchen Inches | Inches. 
34 A g 3-2 34 | 6} 34 Xx 2h 
oy ie eae Sees ya ae ee 63 4 x 2b ae ie CF 
SS Say Pee ae a7 ae ee 7} at x 2b | ; 
Pa Wr Hh P 3-5 A th 45 x 23 ; 
ne oat er Pp a ee 3— 8; ae Lo 5 x 23 8a x 2b | _ 2s 
4} ; +3 8-7 i ae caer ae Cee aes 2 oo 
+. 28 eek 7 Cl Rae ae ae eee et: oe eo ere 
5} =) (oe eee et en le: ees 9} 5} x 8 44 xX 2b 
Bb _#h rf 3-10 Bk 93 6 x 3f 43 x 2h 
Tig ex : 4h 8-11 ales 10} 6t x 34 | 5 x 2h 
6 i ioe WS | 4— 0 6 10 | 64 X 3h bt x 23 
Sh 1 a ee | a o—- 4 Ve nas 6} x 3h 5k x 23 
Es SS a ee a a ae RR Fide oy 7 x3 | 5h x 8 
RTE a iis | 4-8 64 12 7} x 33 5a x 3 
Con hh A Se lt Goode. fee 7 1 ee hx 4 6 x 3t 
7t 1) 1} —S ie ae ee ee te a) oe y 
a ie ay 8 of x 3h 
be 28 1h os a ee ey 14 gt x 44 6+ x 33 
ae i Te ae Ge eee ae 6h x 4 54 x 38h 
8} 1} re =a to ee 15} 9 x5 7 x4 6 x 3h 
9° lis ts ay Goan (oat ee 9h x 5} mx 4 6b x 34 
[ 9}. —_ 14} a eee Tae) el ls, 10 x 5} 8 x 4b 7 x4 
2 eee a j- | 6— 0 Pio: 18 108 x 6 ak x 44 wh xX 4 
ree!) a 1; a, 108 19 11. x 6} 9 x 43 8 x4 
11 Ayn 4s . — A 11 193 114 x 63 9h xX 5 8h x 4h 
a i iO Mesa! | ee SOR ian ee 10 x 5 “Sk x BE Ee 
12, 1 ie a" Rist im 214 "49h x 7% 10 x 54 9 x 5 
12) 4 ete Go| teas “22h 13 x Th 11 x 5h 94 x 5 
be i Sees at fh a g— 0 13 23h | 184 x 7h lit x 54 105 Rar 
fica GR COE teh gR— 0 isk: 244 14 xX 8 114 x 6 10 x 5F 
_ 14 iq a= 0 14 254 144 x 8 12 x6 104 x 54 
14} es R— 0 3 26} 15 x 8h 12t x 6b 10k Xx 5h 
15 : Ri 15s x 8h 123 x 6} 11 x 5b 
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BOLTS FOR BOLTED TILLERS AND QUADRANTS TABLE 50 


DIAMETER ONE BOLT EACH SIDE TWO BOLTS EACH SIDE | FOUR BOLTS EACH SIDE 
OF RUDDER : wal. : THICKNESS 
HEAD a a ao ae Ur i 7 | OF 
TABLE 44 fiisimater Distar ce mnimorer Distance | inne stee } Inner bolts | Onter bolts | COUPLING 
| centre to centre centre to centre i | centre tocentre | centre to centre | 
| 
| 
Inches Inches Inches Inches Inches luches | Inches Inches I Tuches 
1 L | ] 3 
3} i 1 i} 10 | 3 | 8h 134 | 13 
= | 
| 
4 lj 12 13 11 4 9} 15 | 14 
1 9 | | ~ 
45 2 13 1} 12 1 104 164 1g 
pe = | 
| Se ee 7 ; ee 
I | \| 
5 3 € : 
5 | 24 | 14 13 13 i 114 18 | 13 
L 91 F 7 1 7 
9 25 15 1s | 14 lq | 125 20 13 
= = | | 
| 
93 > | 
6 23 165 2 | 15 13 | 133 22 | Z 
| 
1 
65 3 18 24 16 | 14 15 | 24 2 
= as 
>» 1 ] 7 5 > 
7 34 19 2} 17 1s 16 | 255 | 2} 
| 
| | Pe a 
1 1 anl ; = | —~ | 
74 33 204 24 185 13 17 274 | 24 
| 
53 5 ‘ : 
8 3} 22 25 20 1; 18} 294 24 
| | | ae < 
8} 3% 23 24 21 2 194 | 314 | 24 
| | 
| | 
9 4 24 | ru 22 24 205 334 | 23 
| | 
95 3 234 2} 214 344 23 
| — —— -_ a 
| 
| | 
10 | 3} 244 2) 224 36 3 
| | 
| — = | = | — 
| | | 
1 | Qs . | : | ¢ ‘ 
103 | 33 26 | 23 | 24 | 38 3 
| fee. x mie base (oman 
11 | RS 27 ot F | ¢ 
33 27 25 25 40 | 3 
| | 
| = : = ee es | | | | are. 
1 os | & > | ‘ 
115 34 238 25 26 | 42 3 
»7 = »3 o7 1 
12 | 33 294 23 27 435 3 
| = 
| = 
= 
18 | 4} 32 3 294 | 474 3} 
eae =. a - a ey aa 
i 
14 43 344 34 32 51 I 3} 
| a | 
15 | 47 37 33 | 34 4 3} 
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TABLE 51 MASTS AND DERRICK POSTS 


DIAMETER AND THICKNESS AT DECK 


STAYED 


WORKING LOAD OF DERRICKS 


LENGTH OF MAST | 
NO DERRICKS = —————_—_——— 


OR POST 4 
} TONS 


Inches Inches 


12 X -24 18 x -30 


20 x -30 


UNSTAYED 


< WORKING LOAD OF DERRICKS 
LENGTH OF MAST 


=s 
OR POST | 8 
TONS 


Inches Inches 


24 X +86 24 X- 


26 X -38 


28 x -40 


30 X -40 


NOTES.—TABLE 51 

1. Length of mast or derrick post is to be measured 
from deck to hounds. Tops of small mast houses and 
derrick plates are not to be regarded as the deck for this 
purpose, unless the structure is adequately strengthened. 

2. Working load of derricks is defined in 
D 2801 to D 2802. 

3. The diameter and thickness of masts and derrick 
posts at the hounds are to be 85 per cent of the scantlings 
at the deck. 
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Eee Se 


COPY BLE SZA 


PORT OF GLASGOW AIMS Se 


Inches 
above 


1-14 
LLOYD'S REGISTER & SHIPPING, and not 


xeeedin 
126 
TL, FENCHURCH STREET, = 


LONDON, BeCede 


Oth August, 19496 
WNC LOSURESe 
peer sir, 
73 vhgow' 8 WOe LO4Gs 


I am in receipt of your letter of the 4th instent 
repamiing revised errean gewent in the above ship with the 
pridge stepped in 12" from the ship's side and the stringer 
plate welded direct to the sheerstrake , and have to 4nform 
you that your assummtion regerding the omission of the 
stringer angle is correcte vou might, however, inform 
the Builders in reply to the latter's enquiry, that the fitting 
of a stringer angle in 4 tonker of thie size is ore ferred 
to a direct welded connection. <TeingeR BAR OMITTED BY BUILDERS. 


while, with the bride sides stepyed in 12" 9s now 
proposed, 4% 4a not the practice to tnerease locelly the 
thickness of the sheerstrake, the thickness of the atringer 


plate should be tnereased 20 per cent at the ends of this 
erectione 


fhe plsns setn for reference are returned herewti lhe 
yours feithfully, 
(Soi) Hede Greene 


pro Secretary 


The secretary. 
GLASGOWe 


7 countersunk 


plate is to be 
les to the edges 


Lo) -=sew wameters in butt 
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MAS S AND DERR 
eae A DIAMETER ANODE ¢: 
~ WOD2A1D 40 TAO | ve 


- 4 
=) 
% STAYED 
-- ; © A¥rerousn gt 
; f ao SICvemys +> oF vxasicxe 
TYSRYa: RO DERRIGXS : 
; Ronvroery wf? 4 8 
: ; ToxS Toxs 


. O. . WdMT faden: ‘ laches : ! Tnabes . 


12 x -34 L& x +80 


: 
i 
z 


85 14 x 36 20 x -80 


49 B20 f 1 al P 22K 0 


me, 3 eee : WS foacitte 2 to 


"> WOM Ma "SE at becgore sebke eubied ont cttw 
hie’ : ‘ 
| Re ot etme RoF tou et gf s berocgorg 
¥ 15 oct 


ben aripst, O8obSvodd 


| 
| 


98 x 40 


30 = 40 vet : ot 
* ’ 


NOTES.—TABLE 61. 

: 
t. Length of mast or derrick post is to be measured 
‘ from deck to hounds, Tops of «mal! mast liouses and 
“i ok Ma derrick plates are not to. be remurded as the deck for this. 


parpos:, unless the stracture i adleqgu italy atrengthened. 

2. Working 0nd of derricks is defined ip 
fT 2e0) t D 2802, 

4. The diameter and thickness of maete and derrick 
poste at the hounds are to be 85 per cout of the scintlings 
at the deck. 
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RIVETING AND WELDING TABLE SZA 
A 
DIAMETER AND SPACING OF RIVETS AND BREADTHS OF END LAPS, BUTT STRAPS AND SEAMS 


Inches | Inches Inches Inches Inches Inches 
above above above above above 
| 86 ‘50 72 04. + |. bt 
THICKNESS OF PLATES :— Not and not and not and not and not and not 
exceeding | exceeding exceeding exceeding exceeding exceeding 
36 ‘50 ‘72 ‘94 1:14 1-26 
| 
| Ss = es 
. 5 3 7 L 1 
DIAMETER OF RIVETS :— 8 | 4 8 ] | 15 kz 
SPACING IN DIAMETERS. SPACING IN INCHES 
3} 21 26 3h 34 4 43 
aati a = —————E—e—E—E—EE———EEE | - = 3 SS = = = 
4 24 3 34 + 4} i) 
te ee ro SS —— ees 
| : 
5 31 33 43 5 55 6} 
5s | 3h 41 | 4 5} 62 = 
= = z= — | - _| 4 — 
6 33 4} | 5} 6 64 — 
= 2 — S — - =. 
63 4 43 53 64 | — _ 
—= eee |——- — = oe = 
rei 4} 5} 63 ri =— a 


I | 


BREADTHS OF END LAPS, BUTT STRAPS AND SEAMS 


Inches | Inches | Inches Inches Inches Inches 

t | Single riveted a 24 3 | _ _ — _ 

| | Double riveted val 4} 5 | 6 | 4 | = = 
n = _| od palin EIT Sh Re SA a Sy oo 

z = s 

4 | Treble riveted os 6 74 9 103 12 134 
1 Quadruple riveted... — -- 12 14 16 18 

J Quintuple riveted — .... — — 15 174 | 20 224 
a j : | ras 

| | Single riveted et 43 5} — — — 
* | = | 

& 7 - - 

< | Double riveted a 8 94 11} _— — — 
i | eS ee os ae fh peas ttl mat wie SY 3 

a ee 3 | : : 

# | Treble riveted = — 14} | 164 19 214 24 

es ee : ae oa : E jae oes ~. 
-) : 

a Quadruple riveted...“ -—— — 22 Ai. 28} 313 
ie | | Ss 

| | Single riveted | 24 24 3 34 — = 
i ae | = = = = = = 

: | Double riveted 33 44 51 6 63 74 
a 3H 4 95 v4 ) 4 La) 

n [eS ee 2. | = = —~ pesto 
| | Treble riveted bodes ut iy AAR: eA a 104 
Vv 7 3 : 


NS ee EEE EEE es eee ee ee ae eee 
*Single butt straps are to be 25 per cent thicker than the plates to be connected. | Where double butt straps are fitted the thickness of the countersunk 
strap is to be 70 per cent and thickness of the strap on the opposite side is to be 60 per cent of the thickness of the plates to be connected. 
: ; ; NOTES.—TABLE 52 A 

1. The diameter of rivets in seams of keel, sheerstrake, deck stringer, middle line strake of inner bottom and margin plate is to be 
regulated by the thickness of the adjacent plating. 

2. Rivets are to be kept sufficiently clear of edges of plating and of each other, and the distance from the centre of rivet holes to the edges 
of the plating, end laps or butt straps is not to be less than one and a half rivet diameters. 

8. The distance between the centres of consecutive rows of rivets is to be three and a half diameters in end laps, three diameters in butt 
Straps and two and a half diameters in seams. 
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taBLe 52 8B RIVETING AND WELDING 
: B 
END LAPS AND SEAMS OF SHELL PLATING 


THICENESS END LAPS AND BUTT STRAPS | SEAMS 
| | 
agg core | oe | Dasmotor | aT | | atta | tre of | areaaen 
exceeding | single butt | centre to seam 
| rivets strap End laps Butts:rap | centre | 
| Inches | Inches Inches Inches Inches | Inches Inches 
| 36 S Double 4} 8 24 Single 24 
Sheerstrake for -4L amidships. |— i = ae = sare ‘oak oe a alee -| a ee 
: | 42 CO “DO zs | Treble 15 1 41 3 | Double 44 
Bottom plating from keel to upper turn of... |-59 - | 68 He saopr emaa aT 1 3 os Reames e eat Nae? | 
bilge for -4L amidships. — — F_| —————— —_——____|_.~4 —_|_- . = 
» 68 72 & Quadruple 12 22 35 | Devble 5} 
+ | Keel plates. Fee gee aes ie es a gy ee Sea ee ee 
Boss plates. & “84 O40 ape 1 Quintuple 174 re 44 | Double 6 
et | aa | 114 | 12 | Quintuple as eae | ere: ie Double | 63 
1:14 | 1-26 1} Quintuple — 924 Ania ees Ta a: = Ee Ca 
eS SS eee ———————— EEE 
“36 | £ | Double 4} | 8 2 Single 24} 
F 36 “42 4 Double . ae 93 me ~ Double A = 
Sheerstrake at ends. 42 =| «50 FY | Treble 74 144 [ § | Double 4b 
Bottom plating from keel to upper turn 7d OTe a a gr Cie OR |e 16; 3% | Double 5+ 
bilge at ends. ST- a aee aa es Quadruple | ‘12 | 22 34 Double ath 
72 94 j Fair Quadruple | “14 | 295 4 Double 6 
—— SS | i i RS | S| | 
; “36 ky Double 4} 8 24 Single } 24 
: 36 42 4 Double 5 94 3 Single 24 
| 48] 30 | | T Sie Se Doukia re 
Side plating from upper turn of bilge to }) 90 68 ui Treble ie EE ST 35 Double 5} 
sheerstrake. faochs “72, q Quadruple 12 See 34 Double 5 
SE, FR LS TRE! GR, NI MN TC a a i 7 4 Double 6 
"+84 “94 =i" Quadruple Sika 25 4 Treble 84 
| +94 1-04 11 | Quadruple = s-16 28} 44 Treble 94 


NOTES.--TABLE 52 B 


. 

1. Treble riveted double butt straps may be fitted as an alternative to quintuple riveted end laps. 

2. The number of rows of rivets in seams all fore and aft is to be regulated by the thickness of plating amidships. (Except as covered by 
notes 7 and 8.) 

3. Seams of side plating in all ships exceeding 275 feet in length are to be not less than double riveted. (Except as covered by note 8.) 

4. In seams of keel and sheerstrake the diameter of rivets and type of seam are to be regulated by the adjacent plating. (Except as covered 
by note 8). 

5. For number of rivets between frames in seams of shell plating see Table 52 E. Where the form of the ship, forward and aft, is 
curved the spacing of the rivets is not to exceed 4} diameters. (For special requirements fur ships above 500 feet see note 7.) Where longitud- 
inal framing is adopted the spacing of rivets in seams of shell plating is not to exceed 44 diameters, or 4 diameters in way of the strengthening of 
bottom forward. : 

6. For riveting in way of strengthening of bottom forward see D 808. For riveting in oil fuel bunkers see Table 52 H. For riveting 
in way of strengthening for navigation in ice see 1) 1006. 

7. In ships above 500 feet in length in the three seams nearest to the neutral axis and for one-fourth of the ship’s length in the forward 
and after bodies the following additions are to be made :— 

Above 500 feet and not exceeding 525 feet an additional pair of rivets is to be fitted in each frame space. 

Above 525 feet and not exceeding 550 feet two additional pairs of rivets are to be fitted in each frame space. 

Above 550 feet and not exceeding 600 feet one seam, and in ships exceeding 600 feet two seams, are to be treble riveted, two 
additional pairs of rivets being fitted in each frame space in the other seam or seams. 

In all the above ships one additional pair of rivets only need be fitted in way of 27 inch frame spacing. 

8. In ships where the draught does not exceed -7D (D being measured to the uppermost continuous deck) and the riveting required by 
Table 19 for the strength deck stringer angle is single, the lower edge of the sheerstrake may also be single riveted. 

9. Seams of long bridges may be single riveted where the riveting required by Table 19 is single but are to be double riveted for four 
frame spaces at the ends. 

10. Seams of poops, short bridges and forecastles may be single riveted. 

11. In single riveted seams the rivet is to pass through the frame. In double riveted seams one frame rivet (that adjacent to the 
caulking edge) is to pass through the seams at each frame except where the frames or edges of the plating are joggled when both rivets are to 
pass through the frame. In treble riveted seams two frame rivets, the upper and the lower, are to pass through the seams at each frame. 
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RIVETING AND WELDING 
C 


TABLE 52 Cc 


END LAPS AND SEAMS OF DECK PLATING 
THICKNESS END LAPS AND BUTT STRAPS SEAMS 
— = ic —$$—$__ eee = =| elie = 
ITEM Type of end Bieadth Spacing 
Not Bote lap and f rivets Type of 
Aare exceeding ieee single butt i; 5 aoe pe hlaied ar | Breaath 
svar strap End laps Butt strap centre | 
Inches Inches. Inches. Inches. Inches. Inches. Inches. 
“36 : Double 4] 8 24 | 
“36 “42 3 Double 5 94 é | 
Tr TF —3 = 7) eae Maes é |- 
42 507 a ‘Treble is 14} ee See 
F “DO 6 u x 9 3 3h 
Strength deck stringer plates for -4L , = ioe 5 Treble 5 a 4 = = Le 
amidships. Be a ees i peel» fl [EA 2 4 es ctieeed Rome 
42 “B84 1 Quadruple 14 25 4 
- - - = —— 2 
84 | “94 a Quintuple v7 = AG = a ae Saat 
“94 1-14 1k | Quintuple 20 Dige A 
114 1°26 14 Quintuple 224 53 
36 2 Double 4} 8 23 
36 "42 ; Double sy) 94 33 
; rb) 50 Treble 7 14} 33 ae 
Strength deck stringer plates at ends. 50 68 i Treble 9 163 4 a [ 
Lower deck stringer plates. \ “68 72 7 i Quaiepis 1? 39 4 uh agi 
Deck tie plates. 72 "94 1 Quadruple 14 25 44 2? 
“94 114 1? Quadruple 16 28} 5 
|} 114 1°26 1} Quadruple 18 314 53 
Tee ree ee en eee: | SS eee SS ee ae 
“36 3 Double 4} 8 24 Single _ 24 
“BO “48 i Double a) 93 3 Single 24 
“48 50 $ Treble 74 14} 3 Single 24 
‘ ‘ . 50 “68 a 9 3 Sl | fincla ct: pa 
Strength deck plating for -41, amidships. A 6 sees Treble |_ 164 39 Single me! 
68 12 a Quadruple 12 22 34 Single fee 
72 ‘76 1 Quadruple 14 25 + Single _ H 34 
76 “94 1 Quadruple 14 25 4 Double | 6 
“94 1-14 1} Quadruple 16 284 44 | Double 64 
| 
} 
| | 86 £ | Double 4} 8 23 Single 2} 
: . “36 48 + Double 5 93 33 Single | 24 
Lower deck plating for -41, amidships. |- ——— & : oe 4 dl oe a 
40 deck } § To 4 SMUps ( “48 750 | Treble 74 14} 3e Single | 24 
{ “50 “68 q Treble a2 163 | 4 Single pad 
| eens 
| 
Lenin “36 ts Single | 24 4} 25 | Single 2p 
360] 742 3 Single | 38 5¢ | 88 | Single =| Oh 
Deck plating at ends. _ 42 | 50 Tee Double oe. 95 33 | Single ae 
50 “D4 2 Double | 6 | 11 L 4 Single _ 38 
D4 68 4 Treble | 9 164 4 3 


NOTES.—TABLE 52 C 


1. Treble riveted double butt straps may be fitted as an alternative to quintuple riveted end laps. 
2. In seams of stringer plates the diameter of rivets and type of seam are to be regulated by the thickness of the adjacent deck plating. 


3. For number of rivets between beams in seams of deck plating see Table 52 EB. 
middle line of the ship is not to exceed 44 diameters. 
not to exceed 44 diameters. 


The spacing of rivets in seams not parallel with the 
Where longitudinal framing is adopted the spacing of rivets in seams of deck plating is 


4. Where the riveting is not otherwise required to be increased the seams and butts of deck plating over oil fuel bunkers may be single 
riveted if not more than 28 feet below the top of the overflow ; elsewhere the riveting is to be double. 


5. For riveting of stringer angles on strength decks see Table 19. For riveting of stringer angles on lower decks sce Table 52 F. 
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TaBLe DZD RIVETING AND WELDING 


D 
END LAPS AND SEAMS OF DOUBLE BOTTOMS 


THICKNESS END LAPS AND BUTT STRAPS SEAMS 
ITEM ‘ Type of end Breadth Spacing 
Above = iar wad “lap ‘and oe __| of rivets | Type of - z 
exceeding pate single butt centre to seam readth 
ld strap End laps | Butt strap centre 
Inches Inches Inches Inches Inches Inches Inches 
“36 i Double 4} 8 24 Single 24 
> = | =| — -|—— a ——_ 
“36 “48 4 Double 5 94 5 Single 24 
Inner bottom middle line strake. | : : 
nner bottom plating for -4L amidships. ‘ , s 
In ¢ iheet cate : - “48 “D0 3 Treble 74 144 5 Double 4 
Margin plates. | i 
‘| Centre and side girders (butts). | ms i sey a 
“BO 65 ui Treble 9 164 3} Double 54 
P : “68 “2 cf Quadruple 12 22 3 Double 5} 
bd f “94 1 Quadruple 14 95 4 
———————— tl anaes ee EEE el EE | ——— 
“36 5 Single 24 43 24 Single 2} 
36 *42 3 Single jae 5} 3 Single 24 
= 2 \- : a ae 
“42 48 «| § Double i 5 } 3 Single 24 
. 
Inner bottom plating at ends. — 
. | 
\|..°48 50 3 Double 93 3 Double 44 
| 10) D4 is Double 6 11} 34 Double 5} 
54 “638 i Treble 9 | 163 34 Double 5} 


NOTES.—TABLE 52 D 


1. In seams of middle line strake of inner bottom and margin plates the diameter of rivets and type of seam are to be regulated by the 
thickness of the adjacent inner bottom plating. 

2. Where oil fuel is carried in the double bottom and ceiling is not fitted completely over the inner bottom the seams and end laps are to 
be not less than double riveted. 

3. For number of rivets between frames in seams of inner bottom plating see Table 52 E. The spacing of rivets in seams not 
parallel with the middle line of the ship is not to exceed 4 diameters. Where longitudinal framing is adopted the spacing of rivets in seams of 
inner bottom plating is not to exceed 4 diameters. 
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RIVETING AND WELDING TABLES 52 E ano F 


= 
NUMBER OF RIVETS IN SEAMS OF PLATING BETWEEN FRAMES AND BEAMS 
EXCLUDING RIVETS IN FRAMES AND BEAMS 


| THICKNESS OF INNER BOTTOM 


THICKNESS OF SHELL AND DECK PLATING IN INCHES PLATING IN INCHES 


| | i Nl 


Above | Above 


Above Above | Above Above Above 
N | 
* | -86 5O | -72 | 94 | 114 ne 36 | -50 
exceeding | and not and not and not and not | and not exceeding | and not and not 
FRAME OR | exceeding exceeding exceeding | exceediny | exceeding | exceeding exceeding 
36.| 5O | -72 | 04 | 114 | 126 | -86 | -5O | 72 
| | | 
BEAM SPACING ———-—_____ ———— - —|— - -— 
DIAMETER OF RIVET IN INCHES DIAMETER OF RIVET IN INCHES F 
5 | 3 7 | 1 1 5 3 7 NUMBER OF RIVETS BETWEEN FRAMES 1N 
Bs til 4 8 1 1g 14 8 4 8 EACH FLANGE OF THE ANGLES CONNECTING 
aided ene So a tk Bee = . STRINGER PLATES TO SHELL AND INTERCOSTAL 
NUMBER OF RIVETS IN EACH ROW NUMBER OF RIVETS IN EACH ROW GIRDERS TO SHELL AND INNER BOTTOM 
7* 5 7 | 6 DIAMETER OF RIVET 
$$ |—__+—__—_|_— —____|— - a | IN INCHES 
es eee ee _ a con = FRAME SPACING | l a SaeRiy 
7 6* 5 7 6 5 5 | 8 ee 
es \~ 7 ae eT a EE (a Fi aa eae) 7 e ie 8 | ¢€ 8 
| 6 5 | (aaah 6 5 INCHES | 
5 5 . co not ee ae 
7 ut 6 O° BYY res | 8 |_ ih) cao Above | exceeding NUMBER OF RIVETS 
7 5 | > 7 = _~ 
7 6 5 | 8 | 6 5 
7 as itched aa +7 Dae | as (aT eel een | A al — 24 ae ieee: 4 
8* | 7* 5 5 8 7 6 
etre : Sabra = -* 1) ee ee 
ww. 5 5 8 7 6 ra 
fb 6* 5 8 7 6 24 27 6 5 ) 4 
a —|— — _ —— ~ —| 
7* 6* 5 ) (dia 6 len Bae 
7 6 5 9 7 6 is 
=e es : 7 = be ne al 37 30 line 6 4) 5 
7 6 5 7 7 
7 6 5 5 8 7 Te ———S 
a f~ es 4 iz o = = - | 
7 | 6 5 5 8 7 30 83 7 6 5 
8* Me he D 8 7 _ soa 
8* fs 6* 5 8 a 
—|———_|— —— a onan we - - -- 33 | 86 7 | 6 
| 8* pfs 6* 5 5 8 7 
- Scsipess = e é ¥ eae E | 
7 . = a Ee eee ee 
8 i= 6 i) 33 8 7 
8 7 6 5 5 8 For strength deck stringer angles see 
| a ee a 5 —— aad = as 
'¢ € 
| | 8 fi 6 5 5 8 Table 19 
ee eat et Z Z m SS eee 
< 8 7 6 5 5 | 8 
8 7 6 6* 5 8 
9 7 | 6 Lik 5 | 8 
= | if 6 6 5 8 
2. : Ya" |G | 6 5 8 1952 Rakes Pee WOES 
= 2 Se | Sete 4 re 
% 3* |b 2 6 ) | 8 
Se 8 i 6 5 | 9 
835 8 7 6 | 5 9 
| ‘ = 
~ 8 7 6 6 My 
Se 8 7 ez 9 
=| . es eae Sa 
8 io 6 6 | 9 
5 ks 8 7 7* 6 
8 7 | ™ | 6 9 
| 


The number of rivets in deck seams may be reduced by one where indicated thus * 
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TABLE 52 G RIVETING AND WELDING 
G 


TYPES OF WELDING 


SIZE4OF EIEEET WEEDS 


LEG LENGTH 


PLATING THICKNESS 


Type 1 Type 2 Type 3 
ee ; ae ee hima 
-20 -22 18 | “18 
i 30 Te 26 20 es 18 
is 40 fuape 80: - 24 ‘ ; 18 jase 
f 50 - | 34 | 28 22 
i -60 | oe +38 | ae 32 os Sree ae 26 AE. 
a SUEUR 


NOTES 


|. Size of fillet is the minimum length of leg. The throat thickness of the weld is to be 70 per cent of the leg length. 

2, Leg length is to be governed by the thickness of the abutting plate or web. Where the difference between the 
thickness of the parts to be joined is considerable the size of the fillet will be specially considered. 

3. Leg lengths for intermediate thicknesses to be obtained by direct interpolation. 

4. Minimum leg length of fillet weld to be +18 inch. 


INTERMITTENT FILLET WELDS 
STAGGERED INTERMITTENT (5S) 


ue : | SRE ara ines : 
caches 
CHAIN INTERMITTENT (C) eam x ' ; 


sid sola i ee 
—— 


SCALLOPED FRAMES, LONGITUDINALS, 
STIFFENERS, etc. WITH DOUBLE FILLET 
WELDS 


Type as per Table 52H 


Welding to be carried round the end of all lugs 


than 1 inch. 


Radius not less — eS f= son 


Depth of scallop not greater Length of end Ing not 
than ‘25D or 3 inches whichever less than depth of 
is less. scallop plus 3 inches. 
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RIVETING AND WELDING 


TaBLE 52H 


H \ 


(SEE CONTINUATION) 


DETAILS OF VARIOUS STRUCTURAL CONNECTIONS 


The breadths of flanges of connecting angles are generally to be not less than four times the rivet diameter for rivets up to 
¢ inch in Ciawieter and three and a half times for rivets | inch and above in diameter. 


The distance from the centre of the rivet hole to the edge of the angle is to be not less than one and a half rivet diameters. 


RIVETED WELDED 


DOUBLE | INTERMITTENT FILLET WELDS ~ 
SPACING OF CONTINUOUS ~~~ — s 
|RIVETS CENTRE| Y1ULET WELDS | STAGGERED OR CHAIN 
TO CENTRE IN |——__—— = eee = 


DIAMETERS | Distance (d) 
| centre to centre 


MAXIMUM 


DOUBLE FILLET WITH 6 INCH 
SCALLOPS 


Distance (d) 


| 
Type centre to centre 


TRANSVERSE FRAMING 
Spacing not over 29 inches , a 
» over 29 inches and up to 82 inches ... 


( 

| 
Hold frames J ¢ a Be iss a OA 
| 
L 


to shell Ps Be ph 


I nches Inches 


9} 


10 


in deep. oil fuel and peak banks cei in ne | 


region (D 9).. a os vr seu 
Reyersed hie to frames ay 
Frames to tank side brackets—spacing not to exceed 7 cameo 
‘Tween deck frames to shell ; 
Intermediate frames to shell (D 1001 to D 1005 3) 

( Spacing not over 32 inches are 4 


Bottom frames to | i 
shell and floors or 
floor plates to shell | 
| 
| 


{ in the forward -25I, 


wee eee 


Floors and cross ties to frames in fore peak 


” ” ” ” ” 


LONGITUDINAL FRAMING 


Bottom frames to shell and floors, or floor a to shell 
(see also D 519) 


Bottom frames to shell and dasa or dics alate to shell aes 


spacing of floors exceeds 8 feet se a6 


Bottom longitudinals to shell in the forward -251L 
remainder 


” ” ory 


DOUBLE BOTTOMS ica asia framed) 
Centre girder to keel 


” ” 


., inner bottom (except in way of centre line bulkhead) | 


Centre girder to inner bottom (in way of centre tine bulkhead) 
Floors to centre girder ... we 


Floors to intercostal side girders... 

Intercostal side girder to shell . . 
inner pasta under engine and seemed 
” Fr 5 elsewhere 


Reversed atica to floors and inner bottom or floor plata to 
inner bottom 


” ” ” 


(For bottom frames to shell and floors or ae sihitent to shell see eae svlerse framing abolve) 


Margin plate to shell : : 
Margin connection to tank side trankota a aus 


Boundaries of watertight and oiltight floors 
Stiffeners 


” ” ” 


Riveting and welding in way of heavy oil engines—To he s 


314 


over 32 inches and up to 84 inches | 


See Table 11 


jexcept in way of keel 
10 
lexcept in way of keel 
9 
lexcept in way of kee] 
S in peaks ay, z | 9 
C Elsewhere 3 12 

8 9 

Ss : 93 


| 8 
\C for 2 spaces at ends 
5 | 8 5 
|| 4 for 2 spaces at ends, C for 2 spacesatends 4 for 2 spaces at ends | 
54 S dt 
6 | =A Ss 6 


gi 

a 

continuous at ends 
9 1 


by 
continuous at ends 


5 §.R. 


2 if watertight 5 
64 D.R. 


7 } : \ in engine spacje and under thrust 
M 2 if watertight | 6 aka 


+) | | 7 elsewhere 
Under engine, |thrust 
and boiler bejarers 


2 Elsewhere | 


wre = 


i 
j 
|;See Table 52 F | 


a) 


— bo 


Se) 


| 6 D.R. 
If TSR. 


—_ 


| | Under engine anjd thrust ({ 
| | Elsewhere Ss 


vs 


4h 


See Table 11 


9 | 
Generally 1 in panting, 2 
1 


elsewhere (to depend on design) 
| | 
| 


8 


| 
| 
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TaBLE DB2.H RIVETING AND WELDING 


(SEE CONTINUATION) : = 


DETAILS OF VARIOUS STRUCTURAL CONNECTIONS 


sen RSET 


| RIVETED | WELD: 
| a oe t eons INTERMITTENT FILLET WELDS 
WesReOuTG CRE Gcot one cer, ¥ | DOUBLE FILLET WITH 6 INCH 
sited RIVETS CENTRE, *7“LET WELDS STAGGERED On OHAIN SCALLOPS 
| 20 ORETEN 2o | =| s c Digeand (dad) Distance (d) 
1 or ance a 
DIAMETERS = | Type | All Type 1 | centre to centre | Type | centre to centre 
_ — —————— eae NAR u | — = a — 
| i Inches Inches 
DOUBLE BOTTOMS id heababoanied framed) | | | 
Longitudinals to inner bottom . : ty 6 | s | 6 2 9 
Bracket floors and longitudinal eatatie’ ue wee s+ | See Table 8 
Floors to centre girder (see also D 519) Se et 5 C 5 
x when spacing of floors ae 8 feet | 
(see also D 519) on mea : oss 5 1 
Reversed frames to floors and inner ices or aioe plates to | 
inner bottom (see also D 519) a Bes ire ie 5 | 8 5 2 | 92 One scallop per 
. C for 2 spaces at ends space for 2 spaces 
Reversed frames to floors and inner bottom or floor plates to EBON acvends Ove 
inner bottom when spacing of floors exceeds 8 feet | 5 | s a | 2 9% continuous for 
| 4 for 2spacesat end- | \C for 2spacesat ends | 4 for 2 spaces at ends | 2 spaces at ends 5 
; | | RSP | | 
SINGLE BOTTOMS | | | 
Centre keelson to keel ... ne ras EAC ee and 5” | C | 5 | 
Reversed frames or face plates .to floors “ 7 s 7 3 95 
(For bottom frames to shell and floors or floor plates to shell see Transverse framing abo|ve) | 
Floors to centre keelson (double riveted connection where | | 
floors cut) ini at = aa ae Ae en | 4 1 
Foundation plates to reversed frames ... : : “oh 4 | 
Continuous keelson top angles or face plates to Merida ‘beatae | 
plates s0% a es ee ce ° 7 | Ss 7 Pa} One scallop pet 
| | frame space 
Butts of keelsons and foundation plates at sr cca 4 | . 
Connection of reversed frames to side keelsons—not less than | | 34 | 
~ 2 rivets. | | | 
Side keelsons to shell... oe a at ae wes | See Table 52 F | | s 6 2 | One scallop per 
Riveting dr welding in way of palates y—to be specially | | sabe sc 
considered. | | 
rr 2 a , po a = was) 
WATERTIGHT BULKHEADS, FLATS | 
AND TUNNELS 
Horizontal connections of plating may be single riveted. | | 
Vertical connections of plating and boundary angles are to be 
double riveted when more than 35 feet below the top mad | | 
the bulkhead. | 
Overlaps of plating ae dy a F ay | 4} | | 
i | 
Boundary connections to shell, inner Cana end ae oso | 5 = 
: ‘ PS SS es a ee ee | a | 7 
Stiffeners (except as below) -... , oft ve | (i | s | 7 3 
Stiffeners, lugged or unattached, for 15 per cent of csieian at | | 
each end “% oe: a #58 <u ye 4 S 4 2 | 
Brackets and lugs A oe rere ot See Table 36 


ee 
BULKHEADS OF DEEP TANKS, PEAK TANKS | | | 
AND OIL CARGO TANKS 


i 
Overlaps of plating and boundary angles to be single or double 
riveted as for watertight bulkheads. 


Overlaps of plating ra exe et oe cick a | nl / 
Stiffeners, bracketed ... oa ral oe eh Pan 6 8 6 2 
{ 
i | As for W.T. 1 at bottom anid bilge 
Boundary connections... 5 <5 od eee de} bulkheads | 2 at deck and Side 
Brackets ... See wes ben moe bay =a «.» | See Table 36 i { See Table 86 


a | 
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H 


DETAILS OF VARIOUS STRUCTURAL CONNECTIONS 


TABLE D2Z.H 


(SEE CONTINUATION) 


ITEM ' | 


RIVETED | WELDED 
— - | ~ — = -_ 
MAXIMUM j DOUBLE INTERMITTENT FILLET WELDS 
| lenE 
SPACING OF | CONTINUOUS 


STAGGERED OR CHAIN 


| DOUBLE FILLET WITH 6 INCH 


RIVETS CENTRE Bee WELDS Spee 
gpitlpppesiarens ire Sor C | Distance (a) | Distance (a) 
or | S) 
| DIAMETERS | Type | All Type 1 centre to centre | Type | centre to centre 
— a a { ; Inches Inches 
| 
OIL FUEL BUNKERS | | 
Where not otherwise required to he increased, the overlaps of 
plating of bulkheads, shell and deck and the stringer angle 
may be single riveted if not more than 28 feet below the 
top of the overflow or 16 feet below the top of the tank ; 
elsewhere the riveting is to be double. 
Centre line bulkheads may be single riveted throughout. 
Overlaps of bulkhead, inner bottom and deck plating 4 | 
Deck stringer connection { | 2-except at sitrength deck | 
: : ‘ bil 
Joundary connections 5 DR. ee eee ge | 
Stiffeners bracketed ; a eee 6 | | S 6 2 
: ; | | 
Horizontal girders to shell and bulkheads . | ; a Pe = ( |e etear’ of Heecukts 
(see also I) 2006 to D 2010) 45 pit ae bene hyta 2 | |L-at brackets 17 
Horizontal girders—brackets brig 41 DR C 43 if overlapped) 
a » —face angles or plates 7 8 6 | 2 
Stiffener brackets es See Table 36 See Table 36 
NON-WATERTIGHT BULKHEADS | | 
Overlaps of plating as Be Bes ae Re 6 | 
Boundary connections to inner bottom, horizontal riveted 
flange (see also D 1802) i S 5 
Boundary connections elsewhere 7 8 7 
Stiffeners ... 3 7 8 | 8 3 
= a Z eee = = 4 a Sores abe fe - 
DECKS | | 
Stringer angle on strength decks | See Table 19 
9 . lower - on ae =e rc | » » O2F | | 
= - : ee! a \ rs a tien = 
| | 
BEAMS AND DECK LONGITUDINALS | | 
Beams to deck : af . 7 | 8 Fe | 8 
» at crown of deep ae oer cai an oil fuel bit | 6 8 6 2 
Strong beams at ends of baiohyrars, i connections | | ; 
(see also Deck girders) ; ae 5 | 8 5 2 
Half beams to hatch coamings and sitar ah of same | 
thickness as coaming with 2 rivets or 1 sq- inc h. of welding | 
ineach flange for beams not exc eeding 8 inches, and 3 rivets 
or 1°5 sq. inch of welding for beams exceeding 8 inches in | | 
depth. | | 
| 
Longitudinals to deck el 6 | 8 6 2 
Beam knees me Por ie yes oo re s+ | See Table 28 | See Table 28 
——— = = | = | J te — 
| | 
DECK GIRDERS, TRANSVERSES AND WEBS | 
Connections to plating (see also D 1505 to D 1508) ... <4 5 8 5 2 
Face section, not exceeding 6 sq- inches area, to web 7 8 7 : 
» 4 exceeding 6 sq. inches area, to web aru 6 s 6 2 
End brackets re eels eer cet Pe Soi oC | BID. I 2 Cc 43 
Butts of girders ... | 4 | | | 
| | 
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TABLE 9 Ye H RIVETING AND WELDING 
(CONCLUDED) H 


DETAILS OF VARIOUS STRUCTURAL CONNECTIONS 


I arr Rn en 


RIVETED 1 WELDED. 
panes — ashore = aS =_s 
reo | DOUBLE INTERMITTENT FILLET WELDS 
| CONTINUOUS {| _ gras Be 
TrEM SPACING OF | pry, Ds | DOUBLE FILLET WITH 6 INCH 
RIVETS CENTRE ILLET WELDS | STAGGERED OR CHAIN SCALL 


| 0: ONT IN }———_] Se eS 


| | S or co Distance (ad) | Distance (a 
ae Type | All Type 1 centre to centre Type | centre to cutee 
vgs - + ae Bey | aw = “| Inches spares a | ~ Inches 
PILLARS | | 
| | 
Heads and heels of solid pillars aap ar ae .++ | See Table 31 | 
| 
Seams of tubular pillars = pe doe vee | 5 | 
Riveting or welding of pillars built of Sales sections 7 | 8 : 
End connections of widely spaced built pillars a 7) 5 2 
HATCHWAYS 
Coaming to deck Pee. ee see aa Ree <se,) 5 | 3 | 
7 Fe at corners... a8 a 9 neetl 4} | 1 | | 
| = i] x] - ¢€ 
Stiffener to coaming «+. ese ee afr xr Rae i | 8 | 7 3 9} 
i ] 
Horizontal stiffeners on coaming W fre forming we atertight | | 
TeCeSS «++ es +E fa ae oa: ae eel 5 | 2 
Hatch beam ai or face plates ees 7 8 7 3 gr 
Vertical corner angles -.. ae8 WV ons 7 | 5 
a 
VENTILATORS 
Connection to deck (see also 1) 2403) ... zea ee Py 4 2 
— - — — a a | _ —<$$$$<— | — 
: DECKHOUSES | | 
Overlaps of outer casings 7 cia aT nA call 5 
» = \inner . x er os 3 Stal 6 
Foundation connections (see a/so D 1209 to D 1210) .. ne 5 | 2 
Stiffeners ... oe eh veka cay =x ae BR 7 | NS) 7 3 9} 
MASTS 
End laps are to be treble riveted and seams single riveted. 
Overlaps of plating <tr <n by os sr ree D 
2 = el R= z = : “ah 
RUDDERS | 
Spacing of rivets in arms (see also D 2618) -.- ose ¥ 4} | 


STEMS AND STERNFRAMES 


Connections to shell plating: diameter of rivet with solid | 
sections to be } inch greater than required for the thickness 
of the plating and } inch greater for castings or built 
frames but not to exceed 1} inch... << ae — 5 


In ships above 350 feet in length shell plating is to be 
connected to sternframe below the boss by three rows of 
rivets. 


Connection to transom plate: for ships not exceeding 300 
feet in length by two single riveted angles, in ships above 
300 feet in length by two double riveted angles... oa 5 
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) ee — ee a ae 


TABLE DOS 
| | EQUIPMENT 


een ANCHORS 
uip- 
* EQUIPMENT es Number Bower anchors os : CHAIN CABLES 
NUMERAL in sauce = | Stream anchor | ae Sides 
R —— 
eaister | | a | Bx stock (pate Wrought iron stud chain cables 
col | 
00, | mowers | stream |Welgnt | Test | ‘tive’ | Wetant | Tost RS PE : SNC 
= 2 wei; } | _ tiv We | Mint- | 
——— = ie! A <a id suieht | 1 Test Length | mum sie! — | seal 
y ' al == - tess |  *e8t 
3000 a 5) | we oy ow Cwt. Tonk or | |———|— ee es welgh 
wt. “wt. | Tons || ; - | 
3600 b ? ] Be = : : 84 34 5i§ 7 | 3 od pret are Tons "ial | 7d 
ae a s 2 At. et 4} |. 638 Se 913 eel leis 8y5 | 124 
4800 ee. 64 | 838 j24 = sal 2 | 350 || 120 1? 102 ‘ 4 
54 d 2 1 7 9.2 =u : (30 10 13] 4s5 | 135 oe Os 15% 34 
; i | 3 os 2¢ ov H | 7 Y 
00 e 9 ‘ 6 ‘aye 144 53 | 8 1b) 2 TTS ET, —- iN 173% | 4 
6000 f 2 20 16} 64 835 13 3 . Se 9 Té | 133 202 | 6 
6700 —— eee es 8 a+ | 98 Fad tad Oe: 1s | 158 | 98:7 
7400 q 2 ee 0b “12% 294 gt dP is lh 543 | 165 | 1 as ps: @ 
h : 1 y2h 6 a 84 | 10x 234 31 Rie | 7, Pe 27 AY 
8100 1 | #2 149% 85: 10 R ; - 3 x0 165 lye 2()58 304 ——— 
8900 - : 145 | 162' 413 113 te 283 | 4 6a | 195 | 12, . an hi 9 
9700 J com tera OerT MSC OS RTS 1333 33h | 4b | 6H | 195 ae 
k 3 1 | 17 8 | 184 | 15y5| 88h | 42 | 7s | 21 Love | eee eee 4) 
10600 l 19 19545 544 15d nn 2 4 Ix | 210 | 143 231 —|— 
acme 3 | ) >) 16 4 1630 433 5 fhe 9 A Fas 425 16s 
11600 | z —| —_ ; 214 2120 603 17 > 6 | Txo | 210 | lye 3] “1 
: | m 3 \ Sod aT ae ‘ 183% | 483 53 | 8 , i | ) 465 18! 
12700 1 | 23} | 239% | 66% 183 | 1923 | — 210 | lye | 34 5 
n 3 i | 95h | 258, | 7 : Z| 938 | 534 | 6 | Sx | 210| 1x8] 378 i) a 
eee 0 3 Alea al table oh Mit ee st | 6} | sig 12 y} aye | 37k | 558 | 2 
15200 " = f. 28 27 20 80 291 91S 7 63 8 20 210 11 1() Fr ee 
167 P 3 1 | 303 | 29 — 225 | 2295 | 64 ee 98, | 240 | 1 dy i | 585 | 28 
co q 3 ¢ a 417 8% 245 24f5 694 | a3. ois | g col 4310 614% 295 
18500 ; : 83 | 3020 | 94 G4 | 2 bi 72 | 938 | 240] lde | 4743 aj 
| 20600 ots aE fae. | 354 | 324 | 101 98h 75 | 83 | 1035 | 240 WM pins 6610 | 8lt 
8 3 ——|——-|—5 283 | 2730 | 81 9} Sf Uomcphad Hate 4 714 344 
22700 t ; 1 | 38$ | 3435 110 | 31 eerie 9} | 11s | 240 | 142] 55 | 778 | 870 
a 20 8 HOw ee | a 5 ‘8 370 
25000 : 42 | 3785 | 1194 | 38 Dl igs 2 | 2401138) 59k | 923 
27300 aceon bales l 45° | 393% ae 88h | Blvs | 958 } 11 12h3 | 240 eG ot | 822 | 
sa 29700 v 8 l 48} 412 1 a 36 _ 3390 | 103 12 1334 \| 27() | aT 634 8845 495 
¢ 2 1097 270 | 5 ar 
32200 sai 3 1 | 52 43h ia 39 | 85g | 111 | 18 | 1438 | 270 a 670 94y0 | All 
x. ic 5 od | Zé Zz od — 
Sa x 3 1 | 56} 168 rae 42 | 87x | 1195 | 14 | 1538 | 270 | 2¥ v2 é Te 
ao > 45 : ‘ 2 9 ae 4 : 
37600 Y § 1 | 60 | 48% | 1704 45 | 8990 | 128 | 15 | 1688 | 270 Sd Oe 1070 | 5 
ae Z 2 a 
40400 : > | a | oat some | 192 | 61 sige | 1s6b | 16} ) 174) [270 | 2s, oe 
: a: é a “16 9()5 
43200 a - oe Tk Be 68 | 5232 | 1944 Pa - ash 17% | 1838 | 270 vy ae 2 64s 
) 3 1 = : 94h | 545 | 4590 | 1553 | 19 1912 | 97 ae Soe 277% | 68 
| z ” a 1 27( 24" OG | F 
he ct 3 Bk a Nitra ante Da 47% | 1654 | 203 | : 2 Rete Be | 96f | 134 |e 
48800 d 1 eh, | 57x 2194 | ad i IS | 205 21lyy 300 6 | i RT, — 
| it 3 : 94 | 61% | 49s5 | 1754 | 22 | 22y0 | & pars piles 1425 | 8H 
51600 | ¥ = 1 | 81h | 59% | 282 eked ag eee ah De tic 300 | 27 = ra 
54600 et 3 1 E 8h or |-—— 65 | 51 1854 | 234 | 2342 | 300 pis | 106y%5 | 149 89 
E e ) i — = #920 . oS o 8 | oa 
ft 5 me aad 9444 | 684 | 5258 | 195) | 25 | 2488 | 2r%s | 112y'6 | 157y0 | 
57600 | I 90 | 633% 2574, - 3 2 ) 244% | 300 | 27% 7 ne 
Sana | qt 3 1 aE le 3 th 72 | 544% | 206 | 265 | 26 td 116y% | 163% 98% 
600 ht SSS = | oso | =! 1 * 76 5648 | 917 ) <a aes a 300 276 12075 1694 40) 
63800 coe a | ea 100 | 67x25 | 285 : 51917 | 28 | 27s% | 330 |) 2t4 | 12545 “ 104 
it 3 | 67's | 285 | 80 | 5845 | 228 | sok | ons | as 248 | 125y'6 | 1755 | 12M 
_ 67000 t | L i 1045 6835 298 834 602 I es 2 dy0 | 330 213 129,% | ss 
"70200 it |_s | 1 aos | rout | an | a7 30d | 288 | 81 | 2a | 330 aH ees | 
734 kt 3 1 Z | 113! a - ‘ 61 x0 248 \ gol 3012 330) te | 13379 186% 1317 
sed | lt 3 Parikh pad os: 91 | 634% | 25: ps Rel a I 3748; | 1928 | 182 
76800 bh ESi a4 336 oak | ply eed | 34 | 3132) 330 238 | 14147 -3_| 
; DOUU mt 3 eS hae 336 044 | Goss | 269 | 354 | 323% | 33¢ 218 | 141,% | 1983 | 1M 
89200 } rz } u 1225 | 7533 | 349 98 a. 54 | 8235 | 330 | 8 r 
8380 nt g 1 197 | 7eLe | ——|— 6639 | 279 | 874 | 8848 | 380 | 3y 145,85 | 204y'5 | 150 
0 ot 3 -4 7630 | 362 1014 67148 29 os <=" oo) B16 dl 19555 209 1 1568 
87600 : 1 | 132 | 7838 | 376 mel ahs 4 290 39 | Bdzy | 330 | 34%. | 1534 —_* | 
oT dn ars | ete a 1054 | 69sfy | 901 | 408 | 86x | 880 Si | 1584 | 2154 | 
qt 3 ; : sy | 390 | 1094 | 7055 | 312 | 424 xe ie hy 15775 | 2203 | 1m 
95800 rt l 142 | 81 3 404 1134 79 6 22] ESe | 330 By 161,° 2962 176! 
3 ey, ee eee 34 | 72s | 324 144 | 38! 16 314% | 226% | 18 
100200 5 ! 1474 83:8 > 3 = 4 8a 6 330 25 23 . : — 
105000 teh 1 153 as os ‘4 336 «|| 46 © 3932 | 330 a5 165;'5 | 231y'> | 188 
P tf 3 | 1 | 159 | s63¢| 36 | 1224 | 7538 | 349 | 474 104 aa Pay 169; | 230) | 19H 
oo | 19 | 459 aie = fried bal nates 5H || Oe 3.7, W908 R 
639 | 452 | 127 | 7638 | 862 | 494 | 42c5 | 330) Ye | 1728 | 241yy | 9S 
| 4 =30 noo 3y6 176 + ao ast 
Ls 19 2051 
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EQUIPMENT TABLE 53 


STREAM CHAIN OR STEEL WIRE. | Sree Gh Penn ee | es a ee | Letters 
| Wrought tron chata | Steel wire | Fibre Steel wire Haweers i y Warps Z | ee PI 2 
/ waar copitttatsconbad Length | | ae Fibre Mptecl Fibre "see | in NUMERAL 
pane Size | stna | short | Size beets | Size | Size Pho cach | Number | pend Number | | ie teen. | 
link ink | | | | pice ra | ns = Bite Eee 7 
Fathoms Inches | Cwt. Cwt. | Inches | Tons Fathoms Inches Inches | Tons Fathoms Inches Tuches Inches | Tuches | 
4 | ve | 6b) 7t|—A| — ] 75 | 5h | 2 A; 8B] 90 1 3 ee ed oe 3000 
a 8 | 8}l'e2 83] 75 | 6 | 2t!| 108] 90 1 gee ere lies ose We 3600 
“ie 8 sig 838] 75 | 6 2+) 10:8 | 90 1 4 — | = | i — [se 4200 
ras | 38 | 92 \° 10h| of|| 108] 75 | 6 | 2t|| 108/ 99 | 1 | 4 | — | — | — | — | a | 4800 
mm) 9% | 105 | ot] | 108] 75 | 7 25) | 13-2 90 1 5 4 | — | fh — |e 5400 
epedt | las | 12 |b ob] | a2) 7h, | thioh 2h)) Sey 90) 1 Wy Bele? | = | —at — lef 6000 
feo | +8 | 144] 153 | o!| 182] 75 | 7H | 2h) | 182] 90 | 1 | Be | 2 = ag B00 
60 | +8 | 174] 18% | 23) | 15:2] 75 8 23) | 15:2 || 90 1 6 20 — — — h 7400 
60 43 | 9204 | 22 3 18-6 | 75 8} 27 || 152] 90 1 6 yt+)/—] — 1 8100 
“go | 43 | 20h| 22 | 3 || 186) 75 | 8& | 23!) 15-21 90 1 6 24 1 4|— ] 8900 
| go | 3# | 235] 253] 3¢!| 21-7] 90 | 9 3 18-6 | 90 | 1 6 24 1 5 | 13 | & 9700 
go | 4% | 284] 255] 34! | 21-7] 90 | 9 3 186] 90 | 1 6 oh | 1 5 13 l 10600 
60 | +8 | 27 | 29 | 3h) | 25:7] 90 | — | 84g} 21-7] 90 | 1 | 6 = wiles 5 | 14 | m | 11600 
m | 46 | 84. | 85h) 8h) |.257] 90 | —.| 825°) 21-7] 90 1 6 2+ 1 5 1g | n 12700 
7% | 1 | 88t| 41+] 333] 293] 90 | — | 3k!] 21-7} 90 | 1 6 a | 1 5 | a 0 13900 
7 | 1 38} | 414 | 383/| 298]-90 | — | 38t.| 217] 90 | 2 | 6 2) 2 | 5.) |) @ | ioe 
75 | Ids | 43¢| 4et] 4 || 332] 90 | — | 34/| 257] 90 | 2 a 2} 2 5 | 148 | g 16700 
7 | lye 43} | 464 | 4 $8-2 | 90 | — 34 | | 25:7 | 90 2 | 6 2 2 5 13 | 7 18500 
75 | lve | 48h | 52 | 4t/| 864] 90 | — | 4 || 8321 90 | 2 | 7 23 | 2 we s | 20600 
75 | Ives | 484 | 52 44) | 36-4] 100 | — | 4 83-2] 90 | 2 | 7 24 2 6 2} t | 22700 
9 | lve | S1t | 624 | 43|| 86-4] 100 | — | 4 || 882] 90 | 2 | 7 | 2 | 2 6 | 2t | « | 25000 _ 
“90 | lis | 65t| 693] 44] | 483] 120 | — | 4 33-2 | 90 2 7 2 2 7 | 3h v | 27300 
| 90 | 1% | 65t| 69%] 44!| 483] 120 | — | 43]| 488] 90 | 2 | 7 | 2 | 2 | 7 | 2b | w | 29%00 
90 | lg | 65+ | 693 | 44) | 48-3 | 120 — 441 | 433 | 90 | 2 a ot 2 7 24 x 32200 
“9 | ivs | 72 | 77 | 43|| 470] 120 | — | 4$,| 470] 90 | 2 | 8 23 | 2 7 | 2 | y | 384800 
90 | lve | 72 77 | 48 47-0 | 120 = 5 V! 52-8 | 90 2 8 23 2 7 23 Zz 37600 
90 | lve | 794| 85 | 5 || 52-8]120 | — | 434] 646] 90 | 2 | 8 | 23 2 7 | 23 , at | 40400 
120 | lis (106 | 113 | 5 528 1130 | — | 5 70:9 |, 100 2 8 23 2 8 | 23 | bt | 48200 
120 | 1s | 106 | 113¢ | 5 Vv] 52-8 | 130 _ 5t| | 77-5 | 100 2 8 | 2% y 8 22 | ct | 46000 
120 | Is | 116 | 124 | 494) 64-6] 130 | — | 53]| 84-4 | 100 2 8 | 2 2 8 | 24 | dt _|_ 48800 
120 | 1%; | 116 | 124 | 4%!| 646]130 | — | 5s|| 8447 100 | 2 | 8 | 23 | 2 8 | 23 | et | 51600 
120 | ly, | 126% | 1354} 5 || 709/180 | — | 541] 84-4] 100 2 8 23 2 8 | 23 | ft | 54600 
|120 | 11% | 138t | 1464] 5h! | 844] 130 | — | 6h) |1128]100 | 2 | 8 | 2% | 2 | 8 | 23 | gt | 57600 
120 | 14; | 1884 | 1465 | 54, | 84-4 | 130 — 6b 1123 | 120 | 2 | 8 23 2 8 23 | At 60600 
120 | 1y’; | 149} | 159 541 | 84-4 | 180 — 6$>| 112-3 || 120 2° 8 23 2 8 23 it | 63800 
} 120 | 148 1598 1714 | 55) | 84-4 | 130 a= 64 | | 112-3 || 120 2 8 2i | 2 8 | 2% | 7t | 67000 
150 | 144 | 215} | 2314] 6 1 | 991] 140 | — | 7 1|1807/120 3 | 8 2 | 2 | 8 | 23 | &t | 70200 
150 | 142 | 2814 | 2498 | 6 S| 99:1] 140 | — | 7 |} 180-7 | 120 3 | 8 | 2% ee 23 it 73400 
410 | 14% | 2484 | 968) | 6 || 991] 140 | — | 7 | {1807} 120 | 8 | 8 | 2% | 2 | 8 | 2% mt | 76800 
150 | 143 | 248) | 2684 | 6 || 991/140 | — | 7 !|1807]}120 | 8 | 8 | 2% | 8 | 8 | 2% , nt | 80200 
150 | 14% | 2653 | 288 | 64; )1123}140 | — | 7 | |180-7 | 120 3 8 24 3 | 8 | 24 | of | 88800 
150 | lye | 2653 | 288 | 641) 112-3 | 140 | — | 7 vv) 180-7 || 120 3 8 2% | 3 | 8& | 2% | pt | 87600 
150 | 148 | 2984 | 309 | 6&|/1123}150 | — | 8 Al148-8 | 120 TLen kk ee 8 | 23 | gt | 91600 
150-146 | 284 | 309 | 64] | 112-3 }150 | — | 8 @i1488 120 3 | 8 23 | 38 S$ | 24 | rt | 95800 
Io) | 2 | 2904 | 830 | 7 | |130-7} 150 | — | 8~|1488] 120 | 3 | 8 24 8 | 28 | st | 100200 
180 | 2 | 299} | 330 | 7 V| 130-7 | 150 | — | 8 vi14e8| 120 | 3 | 8 | 23 | | 8 | 23 | ¢f | 105000 
j i | 


* Where the equipment numeral lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater 
(b) 6 x 12 Flexible steel wire ropes (c) 6 x 24 Special flexible steel wire ropes (d) 6 x30 Special flexible steel wire ropes 
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TABLE 54. EQUIPMENT FOR TUGS 


ANCHORS WROUGHT IRON CHAIN | HAWSERS WARPS 
EQUIPMENT | Weight. ees | | Minimum weight | | 
ex stock * stockless \| 
— Number 22S Length | Diameter | | Length | Size Length Size 
eee ess | soe) pas pa 
| Gwt. |  Cwt. | Cwt. | Cwt. || Fathoms | Inches | Cwt. | Cwt. | Fathoms | Inches | Fathoms | Inches 
1440 ; ee a | 2} eae 5 _ 60 Ay Ho 13 oh ie 60 43 | 60 24 
1710 2 24 24 3} | «68h 00 | on 144 153 60 AL 60 24 
1980 2 93 | 8 ‘3h 3} a eeeeic: PO danens | igs 1 Sooo pe ak St) igot | ee 
2250 2 ae te 3} 8) 6 6| (4a) ave | 183 | 60 | 5 a eet 
2620 res ae ae a ae ee 4 | co |. 32 |. 204 | 22 | 6 | 5 | co | 8 
5 ct a! oe ae ee are er Te ee fe eed le ae ag | os, | bk | 60 By ct 60° | SO 
isenoeg) <2 | a] yaa Cen es (a 13 | 28h | 254 | 60 | 54 60 3} 
3510 | 2 4h | 4 | Ob eter) OG lasetbate Bk =] SOR ae See el ae ee ee 
3790 2 med ile [Po ae fh. ago bo dor cl, 408 |) 80: faye]. eo | ee 
4040 eee eee, cea ees any cae ae bee “| 60 5k | 60 4 
4290 | 2 5] 43 E 6 | 6 ae nade - 46 Ie age | 60 le 3€ duals BOE) sslea 
4580 — 2 | bh 5 7 | 6] 105 | lye | 603 C8 eo me | 60 | 44 
4770 2 5} 5} rp a 105 | Ilys 603 65 | 60 ed eee 5 
5010 tsi? Bi | bh ai it 3 20 | iy | 77%-| 884 | 60 $ieh| ee avs 
5260 2 6y | 53 7 7} 120 | 1% | - 77% | 88} ree ara eer 5 
: 570 2 Mele fl aa te ove | 1200 | 1 774_| 88h | 60 | 6 Rie) eee 
5900 2 |e |e | 7% | 10 | 1% | 87 oF fe | 7 | em | a6 
6200 2 7 s 65 83 8 120 1, ~ 87 93} (80:24 4 60 5} 
e560 | 2 7] 63 Brie at i396. | 1% | 973 | 1043 | 60 7 60 5} 
6890s? met, ¢ 9h sj | 195 | tye | 97% | 1043 | 60 | 7 60 | 54 
7220 2 4 «| 7 93 9 | 150 1% | 108, | ies | 60 | 7 60 | (Ok 
Taree ee ik ae | v- || $40. |e ob | 200: easy. de ie0— | 128} | 60. 7 io; | cae 
7900 Mic Reeds i | TOR G leeats 150 14 | 120 | 1288 | 60 | 7 60 | oh 
8250 2 9. | e | cup | sok | 165. |. tAc| 182 | 24g | 60 | 2: ie Wee 
8600 8) |- 93 9} 12 otre 165. | 14% | 1453 | 155} | 60 7 a0. | | Sha 
8950 3 105 93 13 12 180 “La 159 1695 Bon |. ee eo. | 5} 
9300 3 11 | 103 14 13} iso | ig, | 174 186 60 7 60 | 5} 
9650 3 12 ne is =| 14} 130 | wy | 174 | 186 60 | 7 60 bh 
10000 3 13 12h 16) 15h 195 | a | 188% | 2015 60 7° | eo. |. Oem 
10350 8 i4. | 18f | 47% |-1eh. | 196 1s, | 188 | 2014 | -90 | 7 90 5} 
10700 3 15 14] 183 173 210 | Ig | 208 | 217 90 ie a 
11050 3 16 15st | 20 19 210 lve | 222} | 238 90 7 90 | db 


* Where the equipment numeral lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater 
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TaBLE OD 


RENEWAL OF CHAIN CABLES WHEN WORN 


When any length of a chain cable is so worn that the mean diameter at its most worn part is reduced to the size given 
in the following Table, it is to be renewed 


ORIGINAL epee eo ORIGINAL fk le lat ORIGINAL | MEAN DIAMETER ORIGINAL ESSE UD Spake 
eee | REQUIRING ae | ~ REQUIRING REQUIRING ; REQUIRING 
; | ETER OF a ye DIAMETER OF DIAMETER OF 
CHAIN CABLE Se, CHAIN CABLE re aan | CHAIN CABLE BANE OF CHAIN CABLE Sotfale) ie hh: 
CHAIN CABLE | CHAIN CABLE | CHAIN CABLE CHAIN CABLE 
= — —_— — — - — ~ |--_--—— ——- —-—— |} os — - _— eee 
Inches Inches | Tnehes | Inches Inches | Inches Inches Inches 
11 | 10 | 4 } 2 13 10 9.6 9.2 
16 | 16 | lye lye liz | li¢ 2ye 275 
12 21 5 3 | 14 11 97 , 
1é 32 lys lye | lé lyé 215 | 2¥ 
: | | a tt 
3 23 | 6 7 H 15 23 8 9_4 
3 33 lye 135 lté 133 pe ite 
| = EE ———, —e 
| if 
25 7 9 i} [5 25 I 9.9 9.2 
+8 32 ly Igy 2 133 | 276 235 
| i} 1 a. +) ar - 
15 27 | 8 11 | 91 27 910 11 
1é 35 lye 135 216 139 21% 233 
29 I 9 13 9.2 | 29 911 913 
1 | 32 lye 13% 2¥¢ | 128 “16 235 
1 10 15 | 9.3 31 912 915 
ly’ 16 | lis 135 | 246 139 | 16 239 
| i} | 
| = 
2 11 | 8 9.4 | 5 913 917 
lyn l | lyre | lye | 216 2 27% 239 
| 
: 
3 Vi 12 | 9 9_5 » 1 9l4 9_9 
lye lye lié lye 216 216 | 21¢ 2¥6 
1 it 
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TaBLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


A = Sectional area of angle in square inches. 
I= Moment of inertia about) 
neutral axis XX in inch units. 


ANGLES HAVING 2$-in. FLANGE 


fy = Modulus of 


resistance of | 


section in inch units. 


In conjunction 
with plating. 


THICKNESS OF WEB IN INCHES 


DEPTH OF 
WEB IN ITEM l z 
INCHES 20 29 24 26 28 | “30 | O25 cass -O4 36 | 38 “40 
=i L = | | c 
A 96 1-05 114 1:23 1°32 141 1:50 | -1°58 1:67 | 1°76 1°84 
Q1 I 1:20 1:32 1°44 1°56 168 1:80 1°92 2-05 218 | 280 2-43 
; iy 46 50 BD 60 65 70 75 =| ~~ °80 85 90 96 
A 1-06 116 1:26 1:36 1:46 1°56 166 1:75 185 1:95 2-04 
3 I 2-03 2°26 2-49 2°60 2-80 3:00 3-20 3-40 3-60 3°80 4-00 
ly 66 72 78 85 92 99 1-06 1:18 1:20 1:27 1°33 
- | : a 2 ie ea a — 
A 1:27 1:38 1°49 160 71 182 "| 1°92 2-08 214 2°24 
8h I 3°40 370 | 3:95 4°20 4°50 4°80 510 | 538 5°66 5°94 
96 1:04 113 121 1:30 1°38 147 1:55 1°68 1-72 


THICKNESS OF WEB IN INCHES 


DEPTH OF 
WEB IN ITEM = ===, - ee RE ea - = —— = 
peace es 46 48 | 50 | 52 54 56 58 | 60 | 62 
+. 2 1 : ale a) oe = = 
A 192 | 2-01 2-09 | 217 2°25 2°38 2°41 
2h I 2°56 2°68 2°80 2°92 3°04 3°15 3°26 | 
Vy 1:01 Pog, |. pil 116 1:21 1:26 1:80 | 
A 2°13 2°23 2°32 2°41 2°50 2°59 2°68 2°77 2°85 
8 I 4°20 4°40 4°59 4°75 4°90 5°05 5°21 5°36 5°51 
Ily 1°39 1°45 151 1°59 1°63 1°69 1-76 183 1°90 
A 2°34 2°45 2°55 2°65 2°75 2°85 2°95 3°05 3°14 324 
34 , 6°22 6°50 6°78 7:05 7°32 7°56 7°80 810 840 8°60 
ly 1°81 1:90 1:99 2°07 2°16 2°24 2°32 2°41 2°50 2°58 
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TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


ANGLES HAVING 3-in. FLANGE 


A = Sectional area of angle in square inches. 
I = Moment of inertia about 
neutral axis XX in inch units. | ty conjunction 
lly = Modulus of resistance of | with plating. 
section in inch units. J 


THICKNESS OF WEB IN INCHES 


DEPTH 
OF WEB ITEM | = <5 aS oa ess ar === a —= 
oo 26 | 28 | -30 | 32 34 36 38 40 
A | od | s160 1-71 1-82 1-92 2-03 2-14 2-24 
3 I 2-60 2°80 3-00 3°20 3°40 3°60 3°80 4-00 
1 ee 99 | 1:06 113 | 2:20 e271 1°38 
A 1°62 174 1-86 1-98 2-09 2°21 2-33 2-44 
4 I 4-00 420 4°50 4°80 510 5°40 5°70 6:00 
He Po aay eet) | eee | ee 1-47 156 165 1:78 
A 175 «| 1:88 2-01 2-14 2-26 239 | 252 2°64 
4 Ti 5°80 6:20 6°60 7:00 7°40 7°80 8:20 860 
tly ie ae A 1:67 1B) | ee | no pa ee 2:20 
TN 2-01 2-16 2-31 2-46 2-60 2°75 2-90 3°04 
5 I 9°75 11-00 12°25 13:00 | 18°75 14°50 15°20 15:90 
tly | 200 297 | 255 2°70 2-86 801 | 816 8:32, 
A 2-27 2-44 2-61 2-78 2-94 Sy1 || B28 3°44 
6 I 18°70 19°90 21-00 22:10 | 28:20 | 24:30 25°40 26°50 
3°47 4:09 453 


THICKNESS OF WEB IN INCHES 
DEPTH 

OF WEB ITEM 
IN INCHES 


A 5 2°95 3°05 314 
3 I 90 5 52h 5°40 5:60 
Ty | 159 3 1-69 76 | 1:88 | 1:90 7 
A 2-89 3-00 311 3°22 3°33 3°43 3°54 
8} I | 7:20 740 7-60 7°80 8:20 840 8°60 
lly 2°10 2°17 2-24 2°32 2-4] 9-50 2-58 cae 
A 3°13 3°25 3°37 3°49 3°61 3°72 3°84 3-96 
+ I 10°20 10°50 10°90 | 11°80 11°70 12-00 12°30 12°60 
ee ly | 2-63 274 | 2:85 | 2:96 807 | 817 | 38:28 s39 |. | =. on 
A 3°61 3°75 389 | 403 4°17 4°30 4-44 4°58 471 | 4°84 
5 I 18°70 19°30 2():00 20°70 21°30 22-00 22-70 23°30 24-00 | 24°60 
lly 3°96 7H i? 4°28 4°45 4°61 477 | 493 | 5:09 | 5:25 | 54 
A 4-09 4°25 4-41 4°57 4°73 4-88 5:04 5:20 5:35 550 | OB66 
6 I 30°90 32-00 33°10 34:20 35°30 36°40 37-40 38°40 39-40 40:40 | 41:40 
: 5:86 6-08 6°30 6°51 6-72 6-94 7°16 7°38 7-60 7°81 
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TABLE 56 


(SEE CONTINUATION) 


A -= Sectional area of angle in square inches. 


I = Moment of inertia about neutral axis XX in | 
inch units. 


1/y = Modulus of resistance of section in inch units. 


In conjunction 


with plating. 


GEOMETRICAL PROPERTIES OF 


SECTIONS 


ANGLES 


HAVING 


THICKNESS OF WEB IN INCHES 


DEPTH 
OF WEB SS - SS == = = : = = 
IN INCHES 

“26 28 | 30 | “32 “34 “36 “38 40 | 42 “44 46 “48 

A 1:75 1°88 2-01 214 226 | 289 2-52 2°64 2°76 2°89 3°01 3:18 

84 I 3°7 40 3 4°6 4-9 ool 53 56 5:9 6°2 6°5 68 
ly 1-04 1:18 1:22 1:31 1:40 1-48 1°56 1-65 1:73 1-82 1:91 2-00 

A 1:88 2°02 2°16 230 | 248 | 257 2°71 2°84 2°97 311 324 3°37 

4 iE 670 6:3 6°7 7:0 | 74 | 78 82 8-6 9-0 9-4 9°8 10°2 
lly 1°46 1°56 1°66 1:76 1°87 | 1:98 2-09 2-20 2°30 2°41 2°52 2°63 

A 2°14 2°30 2-46 2°62 277 | 2:93 3°09 3°24 3°39 B55 | 370 3°85 

5 I 10°6 11-4 12-2 13°0 137) 144 151 15°8 16°5 172 | 180 187 
ly 2°25 2°40 2-55 2°70 2°87 | 3:08 3°19 BD 3°51 x68 | B84 400 

_ Par | 

A 2°76 2°94 S11 hl eee oe eT! 3°47 3°64 81 3:99 1-16 4°33 

6 I 20-4 21°6 22°8 24-0 25:2 264 27°6 28°8 29°9 310 
lly 3°58 3°82 404 | 427 4°50 4°72 4°95 5°18 540 5°62 

A 3-45 3°65 3°85 4-04 4-23 4°43 4°62 481 

” I Sh Hs72 389 40°6 42°3 14-0 45°7 47-4 
"y 544 5:74 6°04 6°34 6°64 6°94 724 7:58 
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TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


3j-in. FLANGE 


INCHES 


THICKNESS OF WEB IN 


= OF WEB 
IN INCHES 
34 
4 
| aA - 
| | 582 5:46 A 
22°6 : | 23° : | 25:0 25°6 I 5 
448 | 464 | 4°80 4°95 5°12 5°28 544 | 5°60 5°68 "ly 
4:84 | 501 | 5°17 5°84 551 | 5°67 | 5:88 6:00 6°16 6-32 6°48 A 
842 | 35:3 36°3 37-4 384 | 39-4 40-4 41:4 42°38 43°2 44°] I 6 
| 628 | 6:50 6°72 6°94 716 | 7:38 7°60 7°82 8:04 8:25 8-46 lly 
es = | ——E | —_ ——— aa aes — - —_ 
538 5°57 5°75 594 6°13 6°31 6°49 | 6°68 6°86 7-04 7:29 
52°83 53:9 5d°5 57°0 585 | 60:0 615 63:0 645 65°9 67:2 i 7 
8-4 8° 8 | 10°13 10°41 10°70 10°98 
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TABLE DG 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


A=Sectional area of bulb angles 
in square inches. 
I=Moment of inertia about ) 
neutral axis XX in inch units. ( In conjunction 
'/y= Modulus of resistance of | with plating. 
section in inch units. 


BULB ANGLE 


DEPTH THICKNESS OF WEB IN INCHES 


OF WEP IN ITEM : = —_ = = ae 
INCHES 

28 ii 30 | 32 “34 36 38 40 | 42 | 44 “46 48 

A 2°52 2°66 2°79 2-92 | 3:06 3°19 3°32 3:45 | 3:59 3°72 3°85 

I 19°8 20°7 215 22-4 23°4 24-4 253 63 | 78 28°3 29°3 

Uy 4:00 4:20 4°40 455 $75 | 495 51d 535 | 5b 5°75 6-00 

: < | fsa ; 3 -s 

A 2°88 802 | S16 | 881 345 3°59 3°72 3°86 4:00 415 

TI 27°7 28°8 29°9 31-0 32:2 33-4 34:5 35°7 36°9 381 

Uy 515 5:40 560 | 5:80 6-05 6°25 650 8°70 6°95 720 

| 
t it i | § 

A 3°12 3°27 3°42 358 | 373 3°88 4-03 ‘18 4:33 4-48 

I 36'1 37°5 390 | 40° | 42-1 43°7 45°3 | 468 48:3 49°8 

> ly 6°25 6°50 680 | 710 | 7:35 7°65 7-90 | 20 8-45 875 
} — - — — —|——=3 

A’ 3°96 413 | 4°30 4°47 4°64 | 4°81 | 4:99 | 56 

” I 62°7 64:7 66:7 68:8 70°9 730 | 752 | 77 

: Uy eit!) 9°95 10°25 10°60 10°95 | 11°80 11°65 12°05 

— — | 

A 4°68 4°88 5:07 5:26 | 545 | 5°64 5°83 

8 I 97°7 100°5 103°4 106°5 1096 | 1126 | 1158 
13°85 14°30 1475 | 15°20 15°65 16°10 
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TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


HAVING 3-in. FLANGE epee 


THICKNESS OF WEB IN INCHES DEPTH 


aaa aoe Pat = 7 ITEM OF WEB 1N 
] i | INCHES 
“52 54 “56 58 “60 OR ink) 164ien| “66 68 “70 
| Mass ee 7 Pa) j oes = de a 
3-99 4°12 425 | 4°38 A 
30°2 31:2 S2:27 7 |) 88:1 I 5 
6°20 6°40 6°60 | 6°80 Uy 
4:29 443 457 | 4°71 A 
39-4 40°6 419 | 43+4 I 54 
745 7:70 | 7°95 |_...8:20 Yy ‘ 
463 4°78 4°94 | 5:09 524 A 
j12 52°8 543 | 55:8 572 I 6 
9-00 9°30 | 9°60 | 9°85 10°10 "Ny 
5°33 550 | 567 | 5°84 6°02 619 A 
798 82-0 842 | 864 | 885 90°6 I F; 
12°40 12°80 | 13:15 | 18°50 13°85 14-20 ly 
640 | 6°60 6-79 6°98 717 | A 
1250 | 128-0 130°9 133°7 136°5 I 8 


18°90 
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———— 


TaBLE DO 


(SEE CONTINUATION) GEOMETRICAL PROPERTIES OF SECTIONS 


: : : BULB ANGLE 
A = Sectional area of bulb angles in square inches. 
I = Moment of inertia about neutral axis X X 


in ' . 
inch units. | In conjunction 


p LA De ’ with plating. 
I/y = Modulus of resistance of section in inch units. ' 


i en 


THICKNESS OF WEB IN INCHES 


DEPTH 

OF WEBIN ITEM — 
ie -30 “32 “84 36 38 | -40 | 42 “44 “46 48 | “50 | 52 54 
4°86 5°02 518 
6 D514 52°9 ddd 
9°05 9°35 9°65 
4°68 5°56 a74 5°99 
69-0 80°0 82°83 84°6 
10°60 1245 12°80 | 13°20 
5°28 6°25 6°44 | > 6°64 
8 103°9 119°5 122°5 1254 
14°35 1670 | 17:15 | 17°60 
5°92 7:00 7°22 7:48 
9 1515 171:0 | 1750 | 1790 
18°90 21°60 | 22:20 | 22°70 
6°57 7°75 7-98 8:22 
10 211°0 235% | 240% | 2460 
; 24°20 27-40 | 2810 | 28°80 
ere 8:02 8:28 853 | 879 9°05 
11 | 292-0 | 2981 | 8042 | 3103 | 3166 | 3232 
| 31°55 32°30 33°05 33°80 34°55 35-40 
eae | a — 
| 8°50 | 877 | 9:05 9°33 9°61 9°82 
12 | 3820 | 389°0 | 3961 | 4038 | 4115 | 4199 
| 38°65 | 39°45 | 40°30 | 41°20 | 42:10 | 43% 
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BULB ANGL 


10-22 | 1054 | 10°84 | 1115 | UY 
564-6 5720 | 580-0 | 5888 | 5984 
54:20 | 55°25 | 569 


TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


HAVING 


34-in. 


FLANGE 


THICKNESS OF WEB IN INCHES 


“78 


1TEM 


DEPTH 
OF WEB 
IN INCHES 


534 549 5°65 581 A 

559 57°3 58°7 60°0 I 6 

9°90 10°15 10°40 10°65 ly 

6°09 6°27 6°45 6°62 6°80 A 

86°8 88°9 91-0 93-2 95°83 I a 
1355 18°95 14°30 14°65 15°00 Ny 

6°83 7:03 7°23 7°42 7°62 7°81 A 

1283 Sil 133°9 136°8 139°6 142-4 I 8 
18:05 185 18°90 19°35 19°75 2020 Uy 

765 7°87 8:08 8°30 8°52 8:73 8°95 A 
1830 187-0 191-0 195-0 199-0 203-0 207-0 I 9 
23-30 23°85 24-45 25°00 256 26°15 26°70 Ty 
u ul fea 2 > a ——— 

$46 869 892 9°16 9-40 9°64 9°88 10°12 10°35 A 

210 2560 2610 2660 271-0 276-0 281-0 2860 291-0 I 10 
| 2945 30°10 30°80 31°45 32°10 32°80 33°50 34-20 34°80 My 

$31 9°56 9°82 10°07 10°33 10°59 10°84 11°09 11°35 11°60 A 

$29°7 336°2 342-6 349-0 355°3 361-4 367°5 373°4 379°3 385-0 I inl 
36°20 87:00 37°80 38°60 39°40 40°20 40°95 41°70 42°45 3:20 Hy 
017 10°44 10°72 10°99 11:27 1155 11°83 12°10 12°38 12°65 12°93 A 

RT 4B5°5 443° 451-2 458°9 466-4 AT37 481-0 488°2 495°1 HOLY I 12 
44°00 44°95 45°90 {6°85 47°75 48°65 49°55 5Or45 51°30 p21 53°00 Ily 


{HAVING 4-in. FLANGE 


1178 12°09 12-41 12°72 13°03 13°34 13°65 13°96 14°28 14:59 | 14-90 15°21 A 
608'5 6185 628°5 639-0 650-0 6605 671-0 681-0 691-0 701:0 | 7105 | 720:0 I 183 
pe | = 
jp 9F40 58°50 59°60 60°80 61°95 63°15 64°30 64°65 66°50 67°60 68°70 | 69°80 ly 
| 
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lee 


TABLE DO 


(SEE CONTINUATION) GEOMETRICAL PROPERTIES OF SECTIONS 


CHANNELS HAVING 3-in. FLANGE / 
A = Sectional area of channel in square inches. Wisco ' -: 
I= Moment of inertia about, é 3 
neutral axis XX in inch units. | In conjunction y 
1/y = Modulus of resistance a with plating. ; 
section in inch units. ' 
ce. eae 


THICKNESS OF WEB IN INCHES 


DEPTH OF | THICKNESS 


WEB IN OF FLANGE ITEM | 
rNcHES | IN INCHES 24 26 28 -30 “32 | “34 36 38 40 -42 44 46 | -48 
eee : 
| = FE 
A 3°59 $71 |. .8°88 3°95 4°07 419 4°31 4°43 4°55 4°67 4°79 4°91 5:08 
6 38 I 52-4 53°6 | 548 55°9 571 58°3 | 59°4 60°5 61°6 62°7 63°8 64:9 66°0 
Ily 9°25 9°50 9°75 10°0 10°25 | 10°5 | 10°75 10°95 12 11°4 11°65 11°9 12:1) 
A 4°18 4°32 4°46 4°60 4°74 4°88 5°02 5°16 5°30 544 5°D8 6°72 
ve 42 I 79°5 813 83°1 84°8 86°5 88°2 | 89°9 91°6 93°3 95-0 96°6 | 98°2 
lly 12°35 12°65 13°0 13°3 13°6 | 18°9 14°25 14°55 14°85 15°2 15°5 15°8 
; A | | 4°69 4°85 5bO1 5°17 5°33 5°49 5°65 5°81 5:97 6°13 | 6°29 
8 : 44 if | 112°2 114°7 117°2 119°7 ibe 4m | 124°5 126°9 129°3 1816 133°9 136°2 
lly | 15° 15°9 16°3 16°7 ily jon j- Lo 17°9 18° 18°7 19°1 19°5 
A 5°14 5°32 5°50 5°68 5°86 6°04 6°22 6°40 6°58 6°76 
9 44 a 149°7 tbo" 156°5 1159°9 163°3 166°7 170°0 1738°2 176°4 179°5 
lly 18°6 19°15 19°65 | 20°15 20°65 21-15 21°65 | 22°15 22°65 23°15 
—— _ _ — —_ — — — | —— —_—— — — — | -_ | - - — 
A 5°67 5°87 6°07 6:27 6°47 6°67 SST) TOT Ta 
10 “45 I 19770 201% 2060 (210-4 [2148 [2191 2233 2275 281°7 
: Ily 22°4 23°0 23°6 24°2 24°8 25°4 26°0 26°6 27°2 


DEPTH THICKNESS 
OF WEB OF FLANGE ITEM 
IN INCHES] IN INCHES 
A 
6 38 I 
lly 
A 
4 “42 I 
Ily 
A 
8 “44 I 
ly 
A 
9 “44 I 
lly 
A 
10 “45 I 
Ily 
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6°00 
101°4 
16-4 


661 
140°8 
20°3 


7°67 
240°0 
28°35 


69°3 
12°85 


6714 
103°0 
16°7 

6°77 
143°0 

20°65 


7°87 
244-0 
28°95 


70°4 
13°05 


8:07 
1248°0 


| 29°5 


8°27 


251°9 
30°71 


THICKNESS OF WEB IN INCHES 


6°56 
107°6 
17°6 


8°47 
255°8 
30°65 


| 7°89 


158°2 


Fobiyg 


8-05 
160°3 
23°7 


9°47 
274°9 
33°5 


9°67 
2787 


34°05 


TABLE 56 


(SEE CONTINUATION) 
a 
24x +60’ 


GEOMETRICAL PROPERTIES OF SECTIONS 


CHANNELS HAVING 3}-in. FLANGE 


/ 
A = Sectional area of channel in square inches. 


I =Moment of inertia about 
neutral axis XX in inch units. 

lly = Modulus of resistance of 
section in inch units. 


DEPTH THICKNESS 


OF WEB OF FLANGE ITEM 


IN INCHES| IN INCHES 


od 


In conjunction 
with plating. 


THICKNESS OF WEB IN INCHES 


“46 


5:93 | 


A 4-73 4°85 4:97 5:09 5:21 5°33 545 5°57 5°69 5°81 6-05 6°17 
6 “48 I 67-4 68-4 69-4 70°5 71:5 72°6 73°6 74°7 75:7 76°8 feRe 78:9 79:9 
lly 12°3 Ish | 1343 12°95 | 18°15 | 13°4 13°65 | 13:9 141 14°85 | 14°55 | 14:8 15°05, 
- A 5:24 5°38 5°52 5°66 5°80 5°94 6°08 6°22 6°36 6°50 6°64 6°78 
Fé ‘50 I 97°8 99-4 10170 (1026 1042 {105-7 10773 1088 [1104 (111°9 {113-4 {115°0 
lly 1555 | 1585 | 1615 1645 16°8 1771 17°4 17°7 18-0 18°3 18°6 18°9 
|| A 5°94 6°10 6°26 6°42 6°58 6°74 6-90 7:06 7°22 7°38 
8 “52 T 1388°3 /140°6 (142°9 |145°2 [147-5 |149°7 (151°9 (1541/1568) «(1584 
lly 1965 20°05 20:40 | 208 21:15 | 21°55 | 21°95 | 22°35 | 22°75 - | 28°15 
A 6°37 6°55 6°73 6°91 7-09 7°27 7°45 7°63 7°81 7:99 
9 “54 I 1830 (186°0 189°5 {192°5 |196°0 |199°0 202°0 205°0 2080 (2105 
Hy 22°35 | 23°85 | 24°85 | 24°85 | 25°35 | 25°85 | 26:35 | 26°85 | 27:3 27°8 
A 6°99 7°19 7°39 7°59 7-79 7:99 8-19 8°39 8:59 
10 “56 I 2400 (244°0 = 248'0 520) 2560-2600 = 2640 2680 «42720 
lly , 28°0 28°6 29°2 29°8 30°35 30°9 315 82-1 B27 
A (64 7°55 7-79 8:08 8:27 8°51 8°75 8:99 9°28 
ie 50 I 348°0 (8545 = (3610 = (BG80)—s (875-0) = 881-5 )~—S 388-0) = (894-5 ~—S H00 
ly ‘ 34°1 35:0 |: 85°8 36°6 87°5 38°3 3971 39°9 40°8 
A 8:12 | 8:36 8°60 8°84 9-08 9°32 9°56 9°80 
12 60 i 3810 {887-5 |[394:0 [400° 407°0 (418°5 420°0 |426:0 
38:0 38°8 39°6 40°45 | 41: 42°15 | 48:0 43°75 


DEPTH THICKNESS 


OF WEB | OF FLANGE ITEM = 


IN INCHES] IN INCHES 


“54 


THICKNESS OF WEB IN 


“62 


689 


“66 


INCHES 


“68 


A 629 641 653 | 665 | 677 7-01 
6 48 I SLO 82°1 83-2 843 8o°4 86°6 87°7 
Wy | 15:3 15°55 (15°8 16-0 16°25 | 165 16°75 : : 
A 692 7-06 7:20 7°34 7-48 7°62 7-76 7-90 
7 50 I |ll6-) 1180 1195 «= 1210) 224 123-8 1252 «126-6 
Wy | 19:2 195 198 20-1 20-4, 1 20-7 . | 0} ors | ht 
A Tb4 7:70 7-86 8-02 818 | 834 | 850 | 866 8.82 ' 
8 52 I |160° 1626 1647 1668 1689 |170°9 1729 ‘1749 176-9 
Vy | 28-45 | 23:85 | 24:25 | 24-7 25°05 | 25:4 | 25:8 | 26-2 26D 
A 817 | $35 | 853 | 871 8:89 | 9:07 925 943 | 961 9°79 
9 54 I isd 2165 2195 2225 25:0 28:0 2305 peed 236-0 [239-0 
lly 28:25 | 28°7 29°2 29°7 30°15 | 806 8105 BL 32-0 32°5 
A | 879 | 899 9°19 9°39 9°59 | 9:79 999 10°19 10°39 | 10°59 | 10°79 
10 ‘56 I 760 2800 2840 2880 2915 [2950 2985 202-0 305°5 [8090 [312-0 
ify | 8383 | 889 | 845 85:1 | 85°65 | 86-2 | 86-75 | 87:3 | 87°85 | 884 | 38-9 
os Npeaes 6 947 | 9°71 995 10°19 | 10°43 | 10°67 © 10°91 | 11°15 | 11°39 | 11°63 | 11-87 9 12°11 | 12°35 
12 ‘50 I |s075 4140 4200 4260 [432°0 [4380 4440 4500 4560 [4620 [68:0 4740 479°0 
Hy | 416 | 424 | 482 | 440 | 448 | 456 | 46:25 | 4771 47-9 | 487 | 49:5 | 50:25 | 51-0 
A 1004 | 10°28 | 10°52 | 10:76 | 11°00 | 11-24 | 11-48 | 11-72 11°96 | 12-20 | 12-44 12°68 ~— 12°92 
12 “60 af 132-0 438°0 444°0 450°0 56:0 62°70 4680 4740 480°0 }486°0 491°5 502°5 
445 45°3 | «4671 469 | 47-7 | 4845 | 492 500 | 50°85 [51:7 1/55 
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TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


A =Sectional area of channel in CHANNELS HAVING 4-in. FLANGE 
square inches. 


I=Moment of inertia about 
neutral axis XX in inch units. conjunction 


I/y = Modulus of resistance of with plating 
_ section in inch units. J 


DEPTH eal THICKNESS OF WEB IN INCHES 
NESS OF 
OF WEB ITEM = : SCRE VEE = ——— 
FLANGE | | | | 
Be ee “38 | “40 | “42 “44 “46 | “48 | “50 | “52 el, Bee 1 See 
7 ay | | 
| | it i 
A 8:97 9°21 9°45 | 9°69" | 993 10°17 10°41 10°65 10°89 | = 11°18 
iyo 60 I 417°0 423°0 4995. |) (485:5 442-0 448°0 454°5 460°) | 4665 | 472°0 
lly 42°20 43°00 43°80 | 4460 | 45°40 | 46°20 47°00 47°80 | 4860 | 49°40 
ie Pruee: nS ’ oi Se = an : = = = onan Oe J - 
| 
A 10°55 10°85 11°15 11°45 11°75 12°05 12°35 12°65 12°95 
15 62 I 716°5 728:0 739° | 751°0 762°5 773° 7845 | 795°0 | 806-0 
fly 59°70 60°95 | 62:15 | 63°35 64°60 65°85 67°05 68°25 69°45 
| 
| | | | 
A | 12°36 | 12°70 | 13°04 13°38 13°72 14°06 14°40 
#4 68 I | 1020 =| 10855 = +_:1050°5 1065°5 1080°5 1095 = -1110°0 
. Uy | 77:05 | 7855 | 80°05 81°60 83°10 | 8460 | 86:10 
DEPTH SS THICKNESS OF WEB IN INCHES 
NESS OF 
OF WEB ITEM ao ~ as _ — ~~ —____--- $$ — 
k FLANGE | | | 
INNS hy TS ORES 58 “60 “62 64 OBL Biche 05 “70 a te “76 1), 
J : ef 3 <a») Pio reset a> Nene ill os =i ai hot El | ue Det J | = 
A 11°37 11°61 11°85 | 12°09 | 12°33 12°57 12°81 13°05 13°29 13°53 1377 
12 “60 I 478°0 484-0 489°5 4955 | 501-0 50675 512°5 5180 523-0 5285 =| =534°0 
ly 50°20 51:00 }° 51°80 52°60 58°35 5415 54°90 55°65 5645 57°20 57°99 
A 13°25 13°55 13°85 | 14°15 14°45 14°75 15°05 15°35 15°65 15°95 16°25 
15 62 I 81675 827°5 837°5 848-0 858'0 868-0 878°5 888°0 898°0 908-0 917° 
lly 70°65 71:80 73°00 74°20 75°35 76°50 77°70 78°85 80°00 81°10 82°20 
A 14-74 15°08 15°42 15°76 16°10 16°44 16°78 17°12 17°46 17°80 1814 
Wy “68 I 1125°0 1139°5 1154°0 1168-0 1182°5 1196°5 1210°5 1224-0 1237°5 1251-0 12645 
Yy 87°55 89°00 90°50 92°00 93°45 94°90 96°35 97°80 99°25 100°65 102°05 


eee eee eee eee eee ee ee a re 
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TABLE 56 


(SEE CONTINUATION) 


GEOMETRICAL PROPERTIES OF SECTIONS 


24” x +40" 
INVERTED ANGLES 


A = Sectional area of angle in square inches. 


I= Moment of inertia about HAVING 2}-in. FLANGE » Series eee 
neutral axis XX in inch units. {in conjunction \ 
lly = Modulus of resistance of section | with plating. Ni 
in inch units. J | 
sant 
24 


THICKNESS OF WEB IN INCHES 


DEPTH 


OF WEB 
IN INCHES 


DEPTH THICKNESS OF WEB IN INCHES 


OF WEB 1TEM . = ' — =m ———— — So a ae 


IN INCHES 38 | -40 | -42 “44 46 | “48 | 50 | 52 “D4 
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ee 


Thale 56 


ic Naidu mis GEOMETRICAL PROPERTIES OF SECTIONS 


24” x -40” 


INVERTED ANGLES a ee 
A = Sectional area of angle in square inches. : 
I=Moment of inertia about MAVING © a=) FLANBE X on 
neutral axis XX in inch ent. | in conjunction 
1/y = Modulus of resistance of with plating. ‘ 
section in inch units. J 4 


DEPTH THICKNESS OF WEB IN INCHES 


OF WEB 
IN INCHES 


3°18 
374 
8:7 


3°60 
56°6 


THICKNESS OF WEB IN INCHES 


DEPTH 
OF WEB ITEM see dia ce 1m es % = aes : i ae am : 
IN INCHES “44 -46 -48 | “50 52 54 56 2s 5S 60 
ot ee — 7 6 ae : = 
A 2-45 2°55 2°65 2°75 2°85 2°95 305s 8:14 
3 it 12°4 12°8 13°1 13:4 13:7 14:0 14:3 14°6 
lly 46 47 4°9 50 52 5°38 54 55 
A 2°67 2°78 2°89 3°00 311 3:22 333 3°43 3°54 
84 a 17° 17°9 18°4 18°9 19°3 19°7 201 | 20°5 20°8 
: Hy 5'6 5'8 6:0 61 6:3 6° 6°6 68 69 
A 2°89 3°01 $18 3°25 3°37 349 3°61 3°72 3°84 
4 I 23-4 24°1 24°8 25:4 26-0 26°5 27:1 27°6 2871 
ly 66 6-9 71 73 7-6 7°8 8-0 82 8-4 
A 3°33 3:47 3°61 3°75 3°89 4:03 4°17 4°30 4°44 
5 I 38°6 39°8 40°9 41°9 42°9 43°9 44°8 45°8 46°7 
ly 9-0 9°3 9°6 9-9 10°2 10°5 10°8 111 11:3 
A 3-77 3°93 4:09 4°25 4°41 4°57 4:78 4°88 5°04 
6 z 58°4 60°2 62°0 63°6 6571 66°6 68°2 69°7 71-0 
lly l 11°6 12°0 12°4 12°8 13°2 18°6 14-0 14-4 14:7 
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TABLE 56 


GEOMETRICAL PROPERTIES OF SECTIONS (SEE CONTINUATION) 
24” x -60” 
INVERTED ANGLES : 


A = Sectional area of angle in square inches. Pe easels ee = 
I= Moment of _ inertia Bbant HAVING 33-in. FLANGE 6 
neutral axis XX in inch units. ( In conjunction Y 
I/y = Modulus of resistance of section j with plating. ‘ 
in inch units. 4 
34a 
DEPTH THICKNESS OF WEB IN INCHES 
OF WEB ITEM Se ee oe ee at, fe _ 
N INCHES 26 28 -30 32 “34 “36 | 38 40 42 “44 46 48 
A 175 1°88 2°01 2°14 2°26 es te | 2°52 2°64 2°76 2°89 3°01 3°18 
3h I 15°2 16°] 16°9 17°8 18°6 19°3 20°1 20°9 216 =| 22:3 229 | 23°6 
Ily 4-4 4°6 4°9 Die o°4 D7 D9 6°2 6°4 6°7 6-9 | rhs} 
| | 
A 1:88 2-02 2°16 2-30) 2°43 2°57 2°71 2°84 297 | 311 3°24 3°37 
4 I 20-0 211 22-2 23:3 24 254 | 26-4 27-4 28°4 29°4 30°4 313 
lly 51 5°4 or 6:0 63 67 70 73 To 78 81 8:4 
A 214 2°30 2°46 2°62 2277 2°93 3°09 B24 8°39 3°55 3°70 8°85 
5 I 32°3 34°2 36°0 Hy Gs) 39°7 414 43°1 44:7 46°3 47°8 49-2 50°7 
My 67 72 7°6 8:0 85 89 =| 93 9:7 10°1 10°5 10°8 | 11:2 
| | 
% =a 5 igrehD iE: ¥ =n ——e a 
A 276 2-94 311 3:29 | 847 3°64 3°81 3°99 416 | 4°38 
6 I 54°3 57°0 59°6 622 | 64:6 67-0 693 =| «716 73:9 7671 
| Vy 9°7 10°2 10°7 11°2 | 11°8 12°% 12°8 13°3 13°8 14:3 
| a= 7 be : = =r 2 ee ee See “fs et ee a = 
| 
A 3°45 3°65 3°85 4°04 4°23 4°43 | 462 | 481 
Pe tl 84°35 880 91°5 95°0 98°5 101°7 | 105°0 | 108°1 
My 13:3 13°9 14°6 15:3 15°9 ition a aly | 17°8 
| } 


DEPTH THICKNESS OF WEB IN INCHES 


OF WEB ITEM — ———= ——— = 5 a 
IN INCHES “50 | 52 | 54 6 “58 -60 62 64 | “66 | -68 | “70 | 72 | 4 
| : | | Ps ee ee oe | 
A 3°25 3°87 3:49 3°61 3:72 — 3°84 3°96 4:07 
TI 24-2 24-8 25°3 259 264 27-0 27-5 28-0 
ily 7°3 7606«| «O78 8-0 8-2 8-4 8°6 88 
Sed Ke ee i hos ee, | |e A aa : £2 || eee 
| 
A 3°50 3°63 3°76 3°89 4:01 114 4:27 4°39 451 
I 32-2 33-0 33-7 345 B52 36-0 36°7 37°3 37°8 
ly 8:7 8-9 9-2 9°5 9°7 9-9 10°1 10°4 10°6 
A 4-00 4:15 4°30 445 4°59 4-74 4:89 | 5:03 5°17 5°82 546 
I 52-2 53°6 54-9 56°3 575 588 60°0 61:2 62°4 63°5 64:5 
lly 11°6 120 =| 12:3 12°7 13°0 13°3 13-7 14-0 14-4 14-7 15-0 
| A 4:50 “67 | 4°84 501 5:17 5°34 551 5°67 5°85 6-00 6°16 6°32 | 6-48 
/ I 783 80° =| 825 84-5 86°5 88-4 90:3 92-0 93-7 95-4 97°1 986 | 100-2 
ly 14:8 15°3 15°7 16-2 16-7 17-1 17°6 18:0 184 18°8 19-2 19°6 | 20-0 
a ; f : a ee a 
A 5-00 519 | 5:38 5°57 575 594 618 | 6°31 6°49 6-68 6°86 704 | 7:22 
I 1112 1142 1170 119°8 122°5 125-2 127°8 | 180-4 | 1328 | 135°2 |187°7 | 140°0 | 1422 
0-1 20° : 21:7 2°3 : 23:8 248 
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en 


TABLE DO 


(CONCLUDED) GEOMETRICAL PROPERTIES OF SECTIONS 


O44) OU 
? INVERTED ANGLES 

A = Sectional area of angle in square inches. 
I= Moment of inertia about 
neutral axis XX in inch units. In conjunction 


I]y = Modulus of resistance of with plating. 
section in inch units. 


HAVING 4-in. FLANGE 


THICKNESS OF WEB IN INCHES 


DEPTH 


OF WEB ITEM 


IN INCHES 30 -40 +49 


A 2°31 2°46 2°60 2°75 2°90 3-04 318 3°33 3°47 3°61 3°75 3°89 4:08 
4 F 24-4 25°7 26°9 28-1 29°3 30-4 31-4 32-4 33°3 34°3 35°2 3671 37-0 
Ily G4 67 71 v4 78 1 8-4 87 90 93 9°6 a2 10°2 

hk 261 278 | 294 311 3°28 3-4 3°60 377 3°93 409 | 4:25 144 4°57 
5 il 39:0 41-0 43°0 44°9 46°7 48°5 50°2 ri Be) veo ort pore 58°2 596 
ly 83 8:8 9-2 97 10°1 10°6 11-0 115 11°9 12°3 12°7 13°2 13°6 

A 3°38 3°47 3°66 3°84 4:02 4:2] 4°39 4°57 475 4°93 511 
6 I 63:2 66-0 688 716 74:3 76:8 79°3 817 84-0 86'4 88°6 
Uy . 115 121 12°7 13°3 138 | 14-4 15:0 15:5 16°1 16°6 17°1 

A 464 | 486 | 5:09 531 553 | 575 | 5°97 | 619 

8 I 188-0 142-7 147°3 151°9 156°4 160°8 165°0 169°3 
lly | 19°8 20°6 21-4 22°2 23°0 23°8 24°6 2574 

A 528 | 558 | 5°77 6-01 625 | 649 | 678 

9 I 185:0 {191°3 {1976 (2036 |209°6 |215°6 |221-4 
ly 24°1 25°1 2671 27°1 28°1 29:0 | 80:0 

Wes seth a = eee Sere = pa | ee = E L fo 
A | 5:97 6°23 6°49 6°75 7-01 7°27 

10 i | 243-7 251°5 =| 259°2 «=|266°8 [27471 281°3 
lly | 29°] 30°2 31°3 32-4 33°6 34-7 

| | 


DEPTH THICKNESS OF WEB IN INCHES 
OF WEB ITEM 
IN INCHES “56 64 | 66 | 68 |- -70 | 72 | 4 | 46 | 78 | 80 


A 417 4°30 4-44 458 4:71 4-84 
4 I 87-9 38:7 39°6 40-4 | 41:3 42°] 
Ily 10°5 10°8 111 114 =| 117 12-0 
ae x = B ae = — pan ices _— = = 
A 4°73 4°88 504 | -5:20 | 5:35 50 5°66 5°81 
5 I 61r1 62°5 63°9 652 | 66 67°7 68°9 70-0 
Ily 14-0 14-4 14:7 bl =| 15% 15°8 16:2 16°5 
A 529 | 546 | 564 | 5:82 | 599 | GIG 634 | 651 668 6°85 ) 
6 I 90°7 92°8 94°8 96°8 98:7 100°6 102-4 104°] 105°8 107°5 
Uy 17°6 18°1 18°6 19°1 19°6 20°0 20° 20°9 21:3 21'8 
A 641 6°62 6°84 7:06 7:27 7-48 7-70 7-91 8-12 8°33 854 8:75 8°96 
8 I 173°5 1775 1815 185°3 189-0 192°6 196°2 199°6 202°9 206°0 209°0 212°0 2148 
‘ly 262 | 269 | 27:7 | 285 | 292 | 299 | 806 | 31°3 320 | 826 48=©— 882 «= 888 | B44 
A 607 | 720 | 744 | 768 | 791 | 814 888 | 861 | 884 907 980 | 958 | 9-76 
9 I 2269 «| 2822 «287-5 «=f 242-5) | 2475 | 252-2 2568 |261°3 | 265°7 2700 2743 =| 2785 282°7 
lly 30°9 318 327 33°6 34-4 35°3 36°2 37°0 37°8 38°6 39°4 40°2 41°0 
A 753 | 778 | 804 | 880 | 855 | 880 9:06 | 9°31 956 981 10°06 1031 | 1056 
10 I 2884 (2953 13020 8087 (3153 (8216 38278 138838 [339° 345-1 350°3. =. 3355°3-—s« | 360°0 
My 35°8 36°9 38°0 89-0 40°1 11°] 42°] 43°1 44-0 45°0 45°9 16°7 47°5 
1S 
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Chap. D, Tables 


BOTTOM AND SIDE TRANSVERSES 
VERTICAL WEBS ON LONGITUDINAL BULKHEADS 
CONTINUOUS CENTRE LINE BOTTOM GIRDER 


Se ee 
NUMERAL 


SPAN 999 220 240 260 280 800 820 340 360 380 400 420 440 460 480 500 
iad coi on pao. [UC ye 
Feet FACE AREA IN SQUARE INCHES 
33x38 38X38 B4X-B8 | B4X-40 | BHX-A0 | BdX-A2 | BOX-42 | 36X44 | BGX-44 | B7X-44 | B8X-46 “40X+46 3 : 
a 1-4 14 15 1-6 1:7 1-8 1-9 2-() 2-1 2.2 2-4 25 | 
in 34X38 34-38 BOXAO BOX-40 | 36X40 36X42 37X42 B7X44 87X44 38X44 4OXAG 42X46 a = - = 
1-5 v7 118 | BO | 920 2-4 2-8 3-0 3.2 ee 34 
“B5x<38 BGX40 B7X40 B7X-40 BRX42 38X42 39X42 BOX 4OXdd | ATX 43X-46 45X46 46X-46 r 
12 | 95 2-4) 32 3-6 3-9 3 4-6 5-0 53 BB 53 BB BB 
7 7 xdO BAXdO BOX40 40X40 4OXAD ALX4D/ALXAD AQAA ABXAL | AHXAL|ATXeAG | ABXK4G 49X46 | 50X46 ' 
4-1 4-6 5-0 5-6 6-0 6+) 6-9 73 veri 7-8 7:8 7-9 7:9 «| ‘79 | 
Aes 39X40 40X10 A1XAD ABXAD ABKAD AAXAD ASX ACK AT XA 48X-46 | 50X-46 51X46 53X46 54X48 56X48 OX 
57 Get 7-0 75 80 | 8&6 9.0 9-5 10-0 | 10-2 | 10-4 | 10-6 | 10-6 | 10-6 | 106 | 106 
aa 1X42 43X42 44X42 | ABX-42 AGXAD ATX4A ASX-AA | AOA FOXAG 51X46 | 53X-46 5DXAG DTXAB DYX-4S GOX4B | 62Xel 
7-2 8-0 87 9-5 10-2 | 10-8 | 11-4 | 12-0 | 126 | 128 | 12-9 | 129 | 18-0 | 13-0 | 18-0 | 180 
ay 15x42 4GX-42 ATX-44 ASXAA FOXA4 FIX 5IXAG HBX4G DAX4G HCXAB 58X48 59X48 61X-48 GBX48 GX 
9-0 de 10-1 | 10-9 | 11-5 | 12-0 | 126 | 181 | 185 | 188.| 140 | 142 | 142 | 148 | 1 
toe Joxdd FOXed4 1X44 5BXAG DAXAG 55X46 5GXAG HTXAB|5OX-4B GLXAB 62X48 | 64X48 65X-50 | 66X5 
100 | 10-6 | 11-3 | 11-8 | 128 | 18:0 | 186 | 14-1 | 14-6 | 14:9 | 15:2 | 15-4 | 15-5 | 158 
os sy FBXAG SAXAG DHXAG HTXAB DEXAB HVXAB GOXAB 61X48 G3X-50 | G4X-50  66X-50 67X+50 B8X5 
10-8 | 11-4 | 190 | 12-6 | 184 | 14:0 | 148 | 15-4 | 15°8 | 16-2 | 16-5 | 16-7 | 168 
ae ; SExcd8 B7XAB HRX48/GOX-48 61X-D0 62X50 | 63X-50 | 64X-50 |65X-50 | G66X-50 67X50 69X-50 70X-5i 
: 10-8 | 11-4 | 12-0 | 12:9 | 138 | 145 | 154 | 16-1 | 16-7 | 17-3 | 17-6 | _17-9 | Til 
bea. 60x50 /61X-50 62X50 63X50 G4X-50 65X-50 | 66X-50 |67X-50 G8X-50 69X-50 70x-50 72X65 
11-5 12-1 13-2 14+] 15-0 16-0 16-8 17-6 18-3 18-8 19-2 | 193 
‘30 63x50 64X50 GDX-50 GEX-D0 67X-D0 68X-50 | 69X+O | 70X-50 | 71X-50 | 72X-50 | T4X4 
12-2 | 18-6 | 14-7 | 15-7 | 16-7 | 17:6 | 185 | 19-8 | 19-9 | 20-5 | 20% 
30 ; 66X-50 |67X-50 GBX-bO | 69X-50 |70X-50 | 71X-50 | 72X-50 | 73X-50 74-50 | 76X4 
13:9 | 15-2 |. 16-4 | 17-4 | 183 | 19-4 | 20-5 | 21-0 | 21-5 | 90% 
34 69X50 70X50 71X-50 | 72X-b0 | 73X+50 | 74X-50 | 75X-50 | 76X-50 | 78X4 
| 15:8 Ly-1 18-1 19:0 | 20-3 | 21-4 | 22-0 | 225 | 228 
36 : E 72X-50 | 73X-50 | 74X50 |75X-50 76-50 77X-50 78X-50 | 80x 
17-7 18-7 19-7 21-2 22-3 23-0 23-6 938 


2 %& yu 
7) ° 
j NOTES.—TABLE 60 
bby 1. Numeral is to be calculated as follows :— (c) FoR sIDE TRANSVERSES AND LONGITUDINAL 


BULKHEAD VERTICAL WEBS SUPPORTING LONGITUDINALS 
OR HORIZONTAL GIRDERS 


(a2) FoR BOTTOM TRANSVERSES 
Numeral = s x D 
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Where s = spacing of transverses, in feet 
D = Moulded depth of ship, in feet. 
(b) FoR CENTRE LINE BOTTOM GIRDERS SUPPOR- 
TING TRANSVERSES 
Numeral = b x D 
Where b = half breadth of centre tank, in feet, 
D = Moulded Depth of ship, in feet. 


1yu 


Numeral = 1°48 x h 
Where s = spacing of transverses, in feet 


h = vertical distance in feet from the mid- 


point of the span to the deck at side, amidships. ” 


Side transverses or webs which are supported by cross 
ties are to be in accordance with Table 63. 


TaBLE 6O 


BOTTOM AND SIDE TRANSVERSES 
VERTICAL WEBS ON LONGITUDINAL BULKHEADS 
CONTINUOUS CENTRE LINE BOTTOM GIRDER 


NUMERAL 


620 540 560 580 600 620 640 660 680 700 . 720 740 760 780 soo 


DEPTH AND THICKNESS OF WEB IN INCHES 


FACE AREA IN SQUARE INCHES Feet 
8 
10 
a If 
14 
16 
64X48 18 
130 
66X-50 68X-50 70X-50 | 72X50 74-50 76-50 77X50 79X50 80X50 81X50) 82x-h2 iT 20 
We) 148 | 148 | 1438 | 148 | 143 | 148 | 148 | 14K8 14:3 14-3 
68X+50 70X+50 72X+50 74X-50 76X50 78X-50 79X-50 81X-50 82X-50 84X52. BHX-DP 87X-52. 89x-52 29 
ioe) 156 | 156 | 156 | 15-6 | 15-6 | 15:6 | 15-6 | 156 156 15-6 15-6 15-6 
70X-50 | 72X-50 | 74X-50 76X+50 78X-50 79X50 81X-50 83X-50 84X52 BEX52 BBX52) 90X52 92X52 O4x-H2 9GX-2 24 
169 | 169 | 16-9 | 16-9 | 169 | 169 | 169 | 169 | 16-9 16-9 16-9 16-9 16-9 16-9 16-9 
72x40 74X-50 76X-50 78X-50 80-50 82-50 84-50 86X%-52 &7XK-5? 89X52 91-52 938x-52 94X52. GX +52 98 X-5h2 26 
ia | 18-1 | 181 | 181 | 18:1 | 181 | 181 | 18-1 18-1 181 18-1 181 18+] 18-1 18-1 egays 
UUX-50 76X-50 78X-50 80X-50 82X-50 84-50 86X-52 88X-52 90X52 92X-52 94X52 95X-2. 97XHD2 99%-DD 100%-b9 28 
19:4 | 19-4 | 19-4 | 19-4 | 19-4 | 194 | 194 | 19-4] 19-4 19-4 19-4 19-4 19-4 19-4 19-4 
76X50 78X-50 80X-50 82X-50 84X-50 86X-52 88X-52 90X52 92X52 94X52 96X52 97X52 99X52 101-52 103X-52 30 
20-6 | 20-6 | 20-7 | 20-7 | 20-7 | 20:7 | 20-7 | 20-7 | 20-7 20)-7 20-7 20:7 20-7 20-7 20-7 
"18X50 |80X-50 82-50 84X-50 86X-52 BBX-52 9OX-52 Y2X-52 94X-52 96X52 _Y8X-2/ 100X-52_ 102X-b2 104x-59 106X-52 gg 
217 | 21-8 | 21-9 | 21-9 | 21-9 | 21-9 | 21-9 | 21:9 | 91-9 21-9 21-9 21-9 21-9 21-9 21-9 
| 80X-50 82x-50 | 84x-50 86X-52 88X+52 90X-52 92X-52 94X-52 9GX-H2 | 9BX-52 100X-52/ 102X-52/104X-52 106X-52 | 109x-59 34 
| 230 | 934 | 23-1 | 23-1 | 23-1 | 231 | 231 | 231 | 2361 23-1 23-1 23-1 23-1 23-1 23-1 
| 82X-50 84X-50 86X-52 B88X-52 9OX-52 92X-52 9Y4X-52 9GX-52 Y8X-H2 | 100X-52 102X-52 104X-52| 106X-52| 109X-h2 | 119x-59 36 
24:0 | 24.2 | 24-3 | 24-8 | 243 | 243 | 243 | 243 | 24.8 24-3 24-3 24-3 24-3 24-3 24-3 


NOTES.—TABLE 60 (concluded) 


2. Span is the distance in feet from “Span Point” 5. Minimum requirements.—(v) For bottom trans- 
to “Span Point” (see Sketch following Table 77). verses the depth of web is not to be less than -055 B, 
where B is the moulded breadth in feet, modified at the 
3. Depth given in the Table is the depth of the web rate of 5 per cent per foot of difference between the spacing 

plate. of the transverses and 10 feet. 
a (b) No part of the structure within cargo tanks and 
A 4*Vertical webs on longitudinal bulkheads may cofferdams is to be less in thickness than required by 

havé web plates 10 per cent less in thickness than required Table 77. 

by the Table. 6. This Table does not apply to corrugated bulkheads. 
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SPAN 


Feet 


10 


Ld 


12 


13 


14 


15 


16 


40 


24-40 


2-5 


25 xX +40 


2-6 


25 & 40 


26 X40 
2-9 


26 X-40 
3-0 


27 X -40 
3-2 


27 X -40 
3-4 


28 X-40 
3-9 


44 


26 X -40 


2-7 


26 X-40 
2-4) 


28 X-40 


33 


28 X-40 
3D 


28 X-40 
3°7 


29 X-40 
4-0 


DECK TRANSVERSES 


48 


26 X +40 


27 X -40 
a0 


28 X40 
3-1 


28 X -40 


3:3 


29 X -40 
3-4. 


29 X-40 
3-6 


29 X-40 
3:9 


30 X40 
4-1 


Se Ee ne i a aL! 


NUMERAL 
52 | 56 60 64 68 
DEPTH AND THICKNESS OF WEB IN INCHES 
FACE AREA IN SQUARE INCHES 
27 X41 27 x -41 28 x -41 29 x -42 30 X 42 
2.8 2-9 3-0 3-1 3-2 
28 X-41 28 X-41 29 X-41 30) X 42 31 & -42 
2-9 3-0 31 3-2 353 
28 x -41 29-41 29 X-41 30 X 42 31 Xx -42 
31 3-2 3-3 3-4 Bo) 
28 X-41 29 X-41 80 X-41 30 X +42 31 x -42 
3-2 3:3 34 at 3-6 
29 X-41 BO X +41 31 X-41 31 X-42 82 x -42 
34 BD 36 3:7 3:8 
30 X-41 31 X-41 31-41 832 x -42 33 X 42 
3D 3-7 3:8 369 1-0 
30 X-41 31-41 32 X-41 33 X -42 34 X 42 
3-7 3-9 4-0 4+] 4-2 
“ puvsator wes =: (ok : - 
30 X-41 31 X-41 32X-41 | 38Xx-42 34 X-42 
4-0 4-1 4-2 4:3 4e4 
aaa = See Se 
31 X-41 82 X-41 33 X-41 84 X -42 35 X -42 
4-2 4-3 4-4 4-5 4-6 


a eos _ es 
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NOTES.—TABLE 61 
1. Numeral is to be calculated as follows :— 
FoR CENTRE TANK 
(a) Numeral = ‘015 s x L 
FoR WING TANKS 
(b) Numeral = ‘011s x L 
Where s = Spacing of transverse, in feet 
L = Length of ship, in feet. 
2. Span is the distance in feet from “Span Point” to 
“Span Point’ of the transverse (see Sketch, following 
Table 77). 
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TABLE 61 
DECK TRANSVERSES 


NUMERAL 
SPAN 
72 76 80 84 88 92 96 100 
DEPTH AND THICKNESS OF WEB IN INCHES 
FACE AREA IN SQUARE INCHES 
ee = ea — —SESs Te Ne sr ae Feet 
| 
30 X +42 31 X +43 31 X +43 $2 X 48 33 X «44 34 X 44 34 X -44 35 X +44 8 
3-3 34 35 3-7 38 3-9 4-0 4-] 
31 X-42 32 X -43 32 X +43 33 X +43 34 X +44 3D X +44 35 X «44 36 X -44 9 
3D 3-6 3:7 3-9 39 4+] 4-2 4:3 
32 X -42 32 X-43 33 X +43 33 X +43 34x -44 35 X +44 36 X +44 36 X +44 10 
36 3-7 309 4-0 4+] 4:3 4-4 465 
32 X 4.2 33 X -43 33 X43 34 X 48 3D & +44 36 X «44 x7 Xd 37 X-44 11 
8 39 4+] 4-2 453 45 4-6 4-8 
33 X -42 34x +43 34x -43 35 x -43 36 X-44 37 X-44 37 X-44 38 X -44 12 
i 4-0 41 4-3 4-4 4-6 4-7 1-8 dO 
B4 X +42 35 X +43 Bd & +43 36 X +43 36 X +44 37 X +44 BS X 44 39 X -44 13 
4-] 4-3 4-5 4:6 468 4-9 del 5-2 
3D X42 36 X-43 36 X-48 37 X +43 38 X -44 BR & +44 39 X-44 39 X-44 14 
43 4D 4-7 4-8 DO Del Hes) Ded 
35 X42 36 X +43 37 X -48 38 X +43 39 X -44 39 X +44 40 X +44 40 X +44 1b 
Is 4-7 49 50 52 53 5D ad 
36 X +42 37 X+43 38 X -43 39 X +43 40 X +44 40 X +44 41 X-44 $1 X-44 16 
| 48 4-9 Bel 5-3 ied D6 7 D9 


NOTES.—TABLE 61 (coneluded) 
3. Depth given in the Table is the depth of the web plate. 


4. Minimum requirements.—(a) The depth of web is 
not to be less than ‘04 B, where B is the moulded breadth in 
feet, modified at the rate of 5 per cent per foot of difference 
between the spacing of the transverses and 10 feet. 

(b) No part of the structure within cargo tanks and 


cofferdams is to be less in thickness than required by 
Table 77. 
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TaBLe 62 


INTERCOSTAL CENTRE LINE BOTTOM GIRDER 


GIRDER DEPTH 


FACE AREA 
AND THICKNESS 


Inches Square inches 


35 xX +38 


NOTES.—TABLE 62 


1. B and D are the moulded breadth and depth of 
the ship, in feet. 


2. Correction for spacing of transverses. The 
depth of the girder is to be modified at the rate of 5 per 
cent per foot of difference between the spacing of trans- 
verses and 10 feet. The face area is to remain unaltered. 

3. Depth of girder need not exceed depth of the bottom 


transverses, but if this is less than the depth derived from 
the Table the face area is to be suitably increased. 


4. Minimum thicknesses.—No part of the structure 
within cargo tanks and cofferdams is to be less in thickness 
than required by Table 77. 
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TABLE 63 


SIDE TRANSVERSES AND VERTICAL WEBS ON LONGITUDINAL 
BULKHEADS, SUPPORTED BY TWO CROSS TIES 


DEPTH OF WEB. 
THICKNESS OF 


SIDE TRANSVERSE 


TRANSVERSE LONGITUDINAL WEB PLATS 
FRAMING FRAMING 
Ya nie tans 

20 +38 

22 “40 
20 24 40 
22 26 ; 42 
24 28 42 
28 32 44 
32 36 4 t 
36 40 46 
40 44 46 
14 48 18 
48 52 48 


NOTES.—TABLE 63 


1. Depth of web given in the Table is the depth of 
the web plate. 


} 2. Correction for spacing of transverses.—lf the 
spacing of transverses differs from 10 feet the depth of web 
is to be modified at the rate of 5 per cent for every foot of 
difference. The face area and the thickness of web are to 
correspond with the corrected depth. 

3. Correction for number of cross ties.—When one 
cross tie is fitted the depth of the web after correction by 
note 2 if necessary, is to be increased by 15 per cent; when 
there are three cross ties the depth may be reduced by 
10 per cent. 


4. Webs on longitudinal bulkheads.—Webs on 
longitudinal bulkheads may be 10 per cent less in thickness 
than required for side transverses. 

5. The scantlings of side transverses and vertical webs 
on longitudinal bulkheads supporting longitudinals or 
horizontal girders, and not themselves supported by cross 
ties, are not to be less than required by Table 60 and 
associated notes. 

‘6. Minimum thicknesses.—No part of the side 
transverses or vertical webs is to be less in thickness than 
required by Table 77. 

7. This Table does not apply to corrugated bulkheads. 
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FACE AREA 


Square inches 


2-0 


bo 


2. 
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| 
TABLE 64 
SIDE STRINGERS 


HORIZONTAL GIRDERS ON LONGITUDINAL AND TRANSVERSE BULKHEADS 
VERTICAL WEBS ON TRANSVERSE BULKHEADS 


Eee 


NUMERAL 
SPAN roa 
100 PAIZO 140 160 180 200 220 240 260 
DEPTH AND THICKNESS OF WEB IN INCHES 
Rast FACE AREA IN SQUARE INCHES 
8 23 X-38 23 X -38 23 X +38 24 X -40 24 X -40 24 X-40 25 X -40 26 X -40 27 X +42 
1-2 1-2 1-3 1-4 1-4 1-5 1D 1-6 1-7 
9 24 X +38 24 X +38 24 X40 25 x -40 25 X-40 25 X -40 26 X +40 27 xX -40 28 x -49 
1-4 1-5 1-6 1-7 - 1-9 2-1 2-2 2:3 2-4 
10 26 X-B8 26 X -40 26 X40 27 X -40 27 X -40 27 X +40 28 X -40 29 X -42 30 x +42 
\ 
LG 1-6 1:8 2-0 2-2 2-5 2-7 2-9 3-1 
11 27 X-40 27 X-40 27 X -40 28 X -40 28 x +40 28 X -42 29 X -42 30 X -42 31X49 
1:7 1-7 1-9 2-1 2-4 2-8 3-1 34 37 
12 29 X-40 - 29 X +40 29 X -40 30 X -42 30 X -42 30 X +42 81 X-42 32 X -42 33 X42 
1:9 1-9 2-0) 2+3 2-7 3-1 3°D 3-9 4-3 
14 32 x -42 32 x -42 33 X-42 83 X -42 34 X 42 34 X -42 35 X -42 36 X44 37 X44 
2.0) } 2.0 2-2 2-7 3-2 38 4-3 4-8 53 
ia 36 X -42 36 X42 37 X -42 37 X 42 88 X -42 38 X -42 39 X44 40 X +44 41 X-4 
2.() 2.0) 2-4 3-0 3-7 455 5:3 59 64 
40 X44 40 X +44 41x-da | * 41X44 42 X-44 42X44 43 X-44 44X44 45 X44 
2-1 2.1 2-6 3-4 4-2 50 5:9 6-7 ris) 
ms 45 X44 45X44 46 X44 46 X 44 47 X44 47 X44 48 X44 49 X44 50 X46 
. 2.2 2.2 2-8 3:8 4-8 D7 6-6 7-5 8-4 
. 5 49 X-46 49 X46 50 X46 50 X46 51 X-46 51 xX -46 52 x -46 53 X-46 54 X46 
2 nd om 3-0 42 bed 6-4 7-4 8-4 4 
54X-48— 54x -48 5D X48 5D X48 56 X48 56 X48 57 X48 58 X-48 59 x48 
24 2.6 27 3.2 16 6-0 72 8-4 Oe 10-6 
57 X-50 57 X-50 58 & DO 59 xX +50 59 & «HO 60 X “DO 61 X +50 62 X-5 
26 2-9 3-4 5-1 6-7 8-1 0-5 108 1241 
61 X-50 61 X-db0 61 X50 62 X-50 62 X -50 63 X50 64 X +50 65 X50) 
28 3.1 3.6 57 77 9-3 10-8 12-2 137 
63 X-50 63 X-b0 64 X +50 64 X 50 65 X +50 65 X +50 66 X +50 67 Xl 
30 . 8.2. 3.8 6-5 9-2 11-1 12-6 14-1 15-7 
66 X +50 66 X +50 67 X -50 67 X +50 68 X -50 68 X +50 69 X50 70 x -fl 
82 3.3 3.9 74 10-6 12-8 14-4 16-0 177 


NOTES.—TABLE 64 


1. Numeral is to be calculated as follows :-— h = Vertical distance in feet from the mid-point of 

the span to the highest point of the tank 
; “ER ST +ERS AN ZONTAL GIRDERS . = 
(a) For LOWER STRINGERS AND HORIZONTAL GIRI excluding the hatchway. 


AND FOR VERTICAL WEBS 


Numeral = b x h (b) FoR MIDDLE OR SINGLE STRINGERS AND GIRDERS 
Where b = width in feet of plating supported. Numeral = b x h 


For lower side stringers or girders b is to be taken as 
half the distance between the next stringer or girder and 
the base line. 


(c) FoR UPPER STRINGERS AND GIRDERS 
Numeral = 1:2 b xh 
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TABLE 64 
SIDE STRINGERS 


HORIZONTAL GIRDERS ON LONGITUDINAL AND TRANSVERSE BULKHEADS 
VERTICAL WEBS ON TRANSVERSE BULKHEADS 


NUMERAL 
280 300 320 340 360 380 400 | 420 + 440 see 
DEPTH AND THICKNESS OF WEB IN INCHES ; a zai 
FACE AREA IN SQUARE INCHES Feet 
97 X -42 28 X +42 29 X -42 29 X -42 30 X -42 31 X-44 32 X -44 32 X +44 33 X +44 8 
M7 1-8 1-8 1-9 1-9 2-0 2-() 2-1 2-2 
98 x -42 29 X42 30 X -42 30 X44 31 X-44 32 X44 33 X-44 34X44 35 X-44 3 
2.6 2-6 2-7 2-8 2-8 2-9 2-9 2-9 2-9 
30 X42 31 X-42 32 X44 32 X44 33 X44 34X44 35 X44 36 X44 37 X44 ne 
3.3 3.4 3-5 3-6 3-7 3-8 3-8 3-9 3-9 
31 X42 32 X-44 33 X-44 34 X +44 35 X +44 36 X +44 37 X +44 38 X -44 39 X44 11 
£0 4-2 4:3 4-4 4-5 4-6 4-7 4-8 4-8 
33 X-44 34 X -44 35 X +44. 36 X +44 B7 X +44 38 X -44 39 X -44 40 X +46 41-46 | 12 
47 5-0 5-2 5:3 D4 5D 5-6 5-7 5-7 
37 X-44 38 X-44 B9X-44 5 40 X-44 41 X +46 42 X-46 43 X-46 44 X-46 15 X +46 14 
58 6-3 6-6 6-8 7.() 7-2 7.4 7.6 77 
41X44 42 X+44 43 X-46 44 X +46 45 X +46 46 X +46 47 X-46 48 X +46 49 X46 iA 
71 7-7 8-1 8-4 8-7 9-0 9-4 9.7 9.4 
45 X +46 46 X +46 47 X +46 48 X46 AD X +46 5O x +46 51-48 52x +48 53 X-48 
8-2 8-9) 9-5 10-0 10-5 11-0 11-4 11:7 11-9 18 
50X46 51 X-46 52 X-46 53 X-48 54 X -48 5D K-48 56 X-48 57 X-48 58 X-48 20 
9-3 10-1 10-8 11-5 12-2 12-8 13-4 13-9 14-3 
54X +46 55xX-48 | 56X-48 57 X-48 58 X +48 59 X-48 60 X-48 61 X-50 62 X-50 29 
10-4 11:3 12-1 12-9 13-7 145 15:3 16-0 16-6 
59 X-48 60 X-48 60 X-48 61-50 62 *-50 63 X +50 64 X +50 65 X +50 66 X +50 24 
11-6 12-5 13-5 14-5 Ld-4 16°3 17-2 18-0 18-7 
62x -50 63 X-50 63 X +50 64 X-50 65 X-50 66 X-50 67 X +50 68 X50 69 X-50 6 
13-4 14-5 15-7 16-4 18-0 19-0 19-7 20-5 21-5 2 
65-50 66 * «50 67 X +50 68 X-50 69 X «50 70 X +50 71X-50 72 X-5O 73 x-50 28 
15-2 16-5 17-7 19-0 20-0 21-5 22-5 23-0 24-0 
68 X +50 69 X-50 70 X-50 71 X-b0 72x -50 73 X-50 74X-50 75 X-50 76 X-50 30 
17-3 18-7 20-0 21-0 23-0 24-0) 25-0 26-0 27-0 
71X-50 72 X-50 73 X +50 74 X +50 75 X +50 76 X50 77 X +50 78 X50 79 X +50 32 
| 19-4 21-0 22-5 235 25-5 26-5 27-5 29-0) 30-0 
NOTES.—TABLE 64 (concluded) 
| 2. Long tanks.—If the length of tank exceeds 35 feet 4. Depth given in the Table is the depth of the web 
the Numeral for use on transverse bulkheads is to be plate. 
increased in direct proportion. 5. Side stringers are to have web plates 5 per cent 
thicker than required by the Table. 
3. Span is the distance in feet from “Span Point” to __ 6. Minimum thicknesses.—No part of the structure 
“Span Point” (see Sketch, following Table 77). For side within cargo tanks and cofferdams is to be less in thickness 


than required by Table 77. 


stringers and horizontal girders on longitudinal bulkheads : 
7. This Table does not apply to corrugated bulkheads. 


the span is not to be taken as less than 10 feet. 


Meee 197 Chap. D, Table 64 


TaBLe 65 
CENTRE LINE DECK GIRDER 


Length of Tank 35 feet 


100 110 | 120 


NUMERAL 


DEPTH 
Inches 


FACE AREA 
Square inches 


NOTES.—TABLE 65 


1. Numeral is to be calculated as follows :— 4. Correction for length of tank.—If the length of 
Numeral = :015 b x L (See D 201). tank differs from 35 feet the depth of web is to be modified 
Where b = Half-breadth of centre tank, in feet at the rate of 2 inches for every 5 feet of difference. The 
L = Length of ship, in feet. face area is to correspond with the corrected depth. 
2, Depth given in the Table is the depth of web 
plate. 5. Minimum thicknesses.—No part of the structure 
3. Thickness of the web plate is to be the same as the within cargo tanks and cofferdams is to be less in thickness 
thickness of the deck trarisverses. than required by Table 77. 


TABLE 66 


CROSS TIES IN WING TANKS 


SECTIONAL AREA 


eae OF CROSS TIE 
, yeti 
5 12 
he MG Lees) ale 
ney. Welt = eit T poate 
20 20 
25 22 
30 24 


NOTES.—TABLE- 66 


For the uppermost cross tie 1 is to be taken as 
half. the distance from the next cross tie to 


lxsxh : 
pe ee eo the deck at side. 
Numeral = 100 


1. Numeral is to be calculated as follows :— 


s = Spacing of transverses, in feet. 


Where 1 = Vertical spacing of cross ties in feet. h = Vertical distance in feet from the cross tie 
For the lower cross tie 1 is to be taken as half to the deck at side, amidships. 
the distance between the next cross tie and 2. Minimum thicknesses—No part of the cross tie is 


the base line. to be less in thickness than required by Table 77. 
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TABLE G7 


BOTTOM & DECK LONGITUDINALS 


Spaced 30 inches apart and having a span of 10 feet 


LENGTH MODULUS OF LONGITODINALS 
J BOTTOM DECK 
Feet Inches* Inches* 
240 x7 10-8 
250 38-7 10-9 
260 40-1 11-0 
270 - 41-5 11-1 ; 
280 42-8 11-2 NOTES.—TABLE 67 
290 44-2 11-3 ; 1. Span is to be measured from transverse to 
800 45-6 11-4 transverse or from transverse to the “ span point” 
310 46-9 11:7 (see Sketch following Table 77) of the end connection. 
320 48-2 11-9 
330 - 49-5 12-2 2. Corrections to modulus of longitudinals. 
340 50:9 12-4 FOR SPAN: 
350 52-2 12-7 If the span is Te than 10 feet, modulus 
360 53:5 13-0 of longitudinals to be eee at the rate 
370 54-8 13-3 reduced 
380 56-1 136 of a4 na ae per foot of difference ; the mod- 
390 57-5 14-0 ulus is not to be less than that required for an 
400 88 14:3 8 feet spacing of transverses. 
410 60-2 Wee) FOR SPACING OF LONGITUDINALS : 
420 61-7 15-1 If the spacing of longitudinals differs from 
430 63-2 15-5 30 inches, the modulus is to be modified in direct 
440 64-7 15-4) proportion. 
450 66-2 16-3 
460 67-7 16-9 3. For minimum thickness of longitudinals see 
470 69-1 17-4 Table 77. 
480 10-6 17-9 4. Particulars of sections and moduli are given 
490 72-1 18-5 in Table 56. 
500 73-6 19-0 
510 75-0 19-8 
520 76-5 20-6 
580 78-0 21-3 
540 79-4 22-1 
550 | 80-9 22-9 
560 82-3 24-0 
570 | 83-8 25-2 
580 | 85-3 26-3 
590 | 86-7 27-4 
600 88-2, 28-6 
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1 
SIDt 
TABLE 68 Spaced 30 inches apar 
DEPTH HEAD-—FEET 
D exceatog = 8 ] 9 10 | 11 | 12 13 14 “1 16 17 18 19 20 21 22 28 | 24. 25 
Feet ee —- 2 = E = = _ Mc sianatnie eee LAed YES: es ewes a ee = 
16 10-4 | 10-9 | 11-5 | 12-5 | 18-6 | 14-7 | 15-9 io diitss: 
Tay | 10-6 | 11-0 Tie ee 1Be TRB 160 | ITT 18 a may vale aie “i L “a 
18 | 108 | 1nd mr Wan te as ek rei eee ee ee | | in 
Fae rte aah abe [is lio hee [are y ies | ios [oo |e || rT, | | 
fee ves fate Tis [iet [ibe (ana nes [v0 [a7 |ise [sro [oentase |] [ae 
, Im -labee 11-4 a5 | 12-7 | 13-8 | 15-2 | 16-5 176- 18-8 | 20-0 | 21-2 | 22-3 | 23:5 24-6 C gh. eee an 
98 | 115 ane [ane | 127 | 19 | 154 | 167 | 180 | 192 | 204 ore | 22-7 | 28-9 | 25.0 [262 27-3 | 
a lis bare baie [ae] 240 | 165] 168 | 182 | 194 | 206 fore | 250] 242 | 25-8 126-5 [27-6 | 28-6 a 
gs [arr [ut [ana | eo [aaa [ioe [aro [ses [106 | 200 [ea [aoe | 24s [256 [26s [are [ann ane | | 
Se tiie bite [are |isa [1e5-| 158 172 [ise | 199 | 211 | 204 | 256 | 248 5.9 271281 29-0 | 300 | 309) 
Pg [iso [120 [azo [ies | 107 | sea | 175 | 198 | 202 | are [ae7 | peo | 25a [262 27-4 | 28-3 [29.8 30-2 BI 8% 
sa hase | 198 lisa |iee|150 | 164 [17-8 | 1941 | 205. a7 | 250 | 242 | 254 | 26-5 (27-7 |286 |29-6 [30-5 (s1-4 [an 
go laa bins |aea jase | 158-166 | 180 | 194 | 207 | 220 | one | 240 | 257 [266° 28-0 29-0 29-9 [30-9 31-8 [3% 
So lass haze bane tas |a55 [160 [190 | 19-7 | 210 | 228 | ans [247 | 260 | 272 283 29-3 302 B12 821 3 
Paw —sollane lane lies lie7 1172 |as5 | 190 | 212 | 225 | 258 | 25-0 | 262 | 27-4 |286 |20-6 |306 31-6 32-5 3h 
Sa lise lise lise Tiss |1e0 [ave [108 | 202 | ars | ozs | 241 | 258 | 265 [277 28-9 (800 31-0 |820 | 82-9 | 
Sains Tne Tino Tra [ase bso [104 [200 [aaa | 204 | 2x7 | v0 | 272 | 264 [20s [soe [are [ove [sea |ah 
se tra Taso Tran bio [ara bies |200 | 214 | 207 | a4a | aba | 267 [279 | 204 [s02 [are [ars [ses [ao | 
sa ase lise [ase las? [ae [101 | 208 | 220 | 288 | 24-7 | 260 [ers | 2e6 90-8 80-9 (82.0 [880 [84-1 | Bb [BF 
so /iea liea 162 baza 361 [104 [200 | 220 [ane | 250 | 268 | 27-7 | 290 | 202 51-8 |a2-4 [pea [345 (95-5 186 
aa lier 1167 Liev bize |1ea [i107 [ere [ae0 | 220 | 254 | 26-7 | 202 [204 | 208 | 57 [828 |38-9 (840 | 85-9 [86 
aa | ize | ine |-17-2 | 17-9 Jes [300 [215 | 250 | 24s 258 271 | 285 | 298 810 2.1 [382 [eae [95-4 | sok [Bt 
a3 | 182 | 182 | 182 | 187 | 195 sop lone bes love | 267 b200 | 204 |ao7 | 81-0 |s5-0 |s+2 [s5-0 |pc-1 | eral re 
SRE Scg oS teeta Rela WiaciaeS peat eaetine Gia Ie Gast eae carne Renee SE ee Sp “= 
19-1 | 19-8 | 21-1 | 22-7 | 24-2 | 25-7 | 27-1 | 28-5 | 29-9 | 81-2 | 32-4 [33-6 | 34-7 | 35-8 | 36-9 37-9 38 


NOTES.—TABLE 68 


1. Span is to be measured from transverse to transverse or from transverse to * span point” (see Sketch following Table 77) of the end connection. 
2. Head is the vertical distance from the longitudinal to the deck at side, amidships. 
3. Corrections to modulus of longitudinals. 


o 


For span : If the span is agg than 10 feet, modulus of longitudinals to be increased 


at the 
; reduced 
the modulus is not to be less than that required for an 8 feet spacing of transverses. 
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20 per cent . 
rate of + - I per foot of difference ; 
15 per cent 


200 


— 


LONGITUDINALS 


and having a span of 10 feet TABLE 68 


HEAD-—FEET 


me6 | 27 | 28) 29; 30 81 | 82/ 33 | 34 36 387 38 39 40 41 42 438 44/| D 


35 

——— a — Mecca Raa ee as eee ee eee 
— ee 
—hClUl|l ina aly a a ce eo i 

| ar mer ean ash 
Fr ee ee ee ae i. ce a wo | ee Pea ha; 
| | ee ee ea ee es 
pe jw ft ea tae ae eT! 
a re ae Sail Riv. Ber P= aa ee be 7 | 
Se ST ae Sa ae a TY es ee (a ee a ae: et Poe | 
SE Re a es ee en re re es a a ek 
Peers lt} cea) oa) eat ei Ot cael Gael Gal Sh gt pal 4. oe Skew ero 
ra abt o ttt yrcl se8] Saul, gai] al Omi we] OG) wan awe |: ae ras pe "8 | 
eee a AT el aol Si) oO wal gel on eae) > 1, a ee 
“BI | 351 | 86-1 P Shaili Daeg en ee ee a a es ee ee 
ero ssosmy} sey) | | | ed ee i) ep ee i] ee es 
“3, 36-3. | 37-2 | 88-2 | 39-1 | 40-0 Gee mot ee ‘eri Ca see 

35-6. 36-6 | 37-5 | 88-4] 89-3 | 40-2 | 41-1 34 
35-9 36-9 da 9) Terral 39-6 10-5 41-4 Tee a ise = eed oak ach. ew | Be be” flee 1 ee 

968 | 3731/1 3831! 391 | 400 40-8 | 41-7 | 42-6 | 48-4 36 
| “36-7 7-7 38-6 | 39-5 | 40-4 | 41-2 | 42-1 | 43-0 | 43-8 | 44-6 Wie iy aa i, | 25) ee 
|| 874 | 381 | 390) 399| 408| 416| 425| 434| 442) 45a | 459 i eat a a ae) | | 

“3th 38-5 | 39-4 40-3 | 41-2 | 42-1 oui) 166 abe) ed en can tee! ey Ra 39 
“379 38-9 | 39-9 108 | 41-6 | 49.5 | 43:3) 44.2 250] 200) eo oe esate oP) ee 
38-4 | 89-4 | 40-3 | 41-2 | 42-0 | 49.9 | 48:7 | 44-6] 45-4 463| 471| 480| 488/ 4960| | 41 || 

38-9 399| 40-8) 41-7| 42-5 | 434 | 4421 451 45-9) 468) 47-6 | 48-5 | 49-3 | 50-2 | 51-0 4g 
L | 896 403 41-2 | 42-1 | 48-0 | 43-9 | 44-8] 45-6 | 46-4 | 47-8] 481] 49-0 | 49-8 | 50-7] 51-5 ey ee ee ee ae 
40:8 | 41-7 | 42-6 | 43-5 | 44-4 | 45-3] 46-2 | 47-0 | 47-9 “4as7 | 49-6) 504] 512) 519 | 527) saa) ees) 

413 | 422) 431 | 440 | 449| 458| 467| 4761 485 | 498| 502| 51-0| 51-7 | 52-4| 584 | 588| 54-5 45 


51-6 | 52-8| 52-9 | 58-6 | 54-2 | 54-8 | 55-5 46 


) NOTES.-_TABLE 68 (concluded) 


FoR SPACING OF LONGITUDINALS : 
If the spacing of longitudinals differs from 30 inches the modulus is to be modified in direct proportion. 


4. For minimum thickness of longitudinals see Table 77. 
5. Particulars of sections and moduli are given in Table 56. 


201 Chap. D, Table 68 


eee 


MINIMUM 
FRAME DEPTH Not 


| 
NUMBER | 
OF OF a 
SPACING STRINGERS FRAMES wad 


Inches ~ Inches. | <— : 


% 


1 


TRANSVERSE SIDE FRAMES 


HEAD—FEET 


1@).| 137; 14 


16 


Span of 


! 


17 18 | 19 20 21 


Modulus—Inches® 


—_ — —> 


25 I 6 | 88 | %8 | 10-6 | 11-9 | 18:2 | 146 | 15-9 | 
saa a 1 ee | on [ia [ie [use [too |iee ira [rea [soa fare) | | | | | 
—— 1-31 a7 | oe [iro | 128 | 197, | 162 | 165 | 17-9 | 192 | 206 | 220] 204 rsa7| |i 
. 264 | | 6 a7 | 97 | iia | 125 | 180.| 158 | 167 | 184 19-4 | 20:8 | 22-2 23-6 25-0 26-4. | a 
rege | 264 |. 1 sa Ton lia lane Taso | ipa | 16@ | 192 | 196 | 210 | 224] 288] 252 266/ 200] 
263 rrr and ees ee 89 | 9-9 rans | 127 | 14-2 | 156 | 17-0 | 184 | 19-8 21.2 92-7 | 24-1| 25 5 26-9 28:3. 207 
284 2 she 8 95 | 10:2 10-8 11-7 | 13-1 | 14-4 Th-7 17-0 | 183 19-6 20-9) 22-2 23-5 24-8) 261) 274 
28} ere gat 8 oe lios 1100 |are lise |1#5 | 158 | 17a | 164 | 198 | 21-1] 224 23.7 25-0 268 2047 
293 reree gs | 99-| 106 | 11-8 | 128 "13-6 | 15-0 | 16-4 | 17-7 | 19-1 | 20-4 21-8) 23-2| 24-5. 05-9 27-8 | 286 
30 3 S 9 10-0 | 10-7 | 11-4 | 121 | 13-0 | 143 | 15-6 | 16-9 | 18-2 'a95 | 208) 224) 28-4| 247| 26-0) om 
Fey | gor | a 2| 9 | 10a | 108 [irs [122 | 18a | 144 | 157 | 170 | 188 | 196 | 210] 22-8] 296) 249 26-2 276 
305 3 =; ao |102 | 109 | 116 124 | 182 | 145 | 15-8 | 172 18-5 | 19-8 “211 22-5 238 “Del 26-4) 974 
sr [a Sf a0 fave Pura [ine |ize [tea [148 | 16 | ie | tee | 201 | 218] 220] 309] 250) 200 amt 
maa | gp | aE] 10 [aoa [ana |1re | 127 | 130 | 149 | 162 | 176 | 189 | 208 | 21-6] 280 24.3 257 27-0) 284 
su 18 || a0 1105 |ave [azo [128 | 136 | 15-0 | 164 | 177 | 194 | 205 | 218) 282] 245] 25.9 27.3) 286 
i ae oetave lisalinelisa laa |165.|17-9 | 192 | 206,)220| 234| 27] 26a] 27-5 [20m 
aa lee Te | oar fiog Tara [182 }1s0 | 1808 | 152 | 166 | 180.| 194 | 207 | 222] 235] 249] 268] 27-7) 208 
rval eral | SaTERETEAETRETHETSS CRETE ECO CHoS 
Pag tam tos Yan |ioe | ue [tea [ise | 10a [155 [169 | 168 | 197 | 211 | 22-5) 250] 25.9] 26-7) 260] 208 

NOTES.—TABLE 69 

. Span is to be measured from stringer to stringer or from stringer to “ span point ” (see Sketch, following Table 77) of top or bottom brat 


1 
2 
> 
) 


FoR SPAN: 


. Head is the vertical distance from the mid 
3. Corrections to modulus of frames. 


If the span is 


-point of the span to the deck at side, at mid-length of tank. 


increased by 25 per cent 


greater 
reduced by 15 per cent 


less per foot of difference. 


than 10 feet, modulus of frames to be 


FoR SPACING OF FRAMES: If the spacing differs from that given in the Table, modulus of frames to be modified in direct proportion. 
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te ——— 


IN CARGO TANKS 
10 feet 


HEAD-—FeEet 


92 | 28 24 | 25 | 26 | 27 | 28 | 29 | 80 | 31 | 32 | 38 | 34 | 35 | 36 


<— — ; — — - Modulus—Inches® 


820 | 83:5 | 349 
32:3 | 88-8 | 85-2) 36-7 


32-9 | 34-4 | 35-9) 37-4 38:9 | 40°4 | 


28-7 330-0 | 31-3 | 382-6 | 33-9 | 35-2 36-5 


a | LL 


i | | a a a | 


—_—_—_——————  —— eee 


—_—— oo ———— — ————— ——————— ——————— ————— eee ee OO nm 


a i i a a a 


i i i i i 


Seems ee ee ee a ae 


| a ee 


50-6 


NOTES.—TABLE 69 (conec/uied) 
4. When D is 30 feet or more the modulus given in the Table is that required if side transverses are fitted inconjunction with the 
om and deck transverses ; if these are not fitted the modulus given in the Table is to be increased by 15 per cent. See also D 4105. 


b 5. For values of D between 29 and 30 feet and between 35 and 36 feet the Table modulus is to be extrapolated from the group appropriate 
the arrangement of stringers and webs. 


6. For minimum thickness of frames see Table 77. 
7. Particulars of sections and moduli are given in Table 56. 


botte 
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TaBLtE JO 


BASIC 
LENGTH | 
i BREADTH 
By, 


1 2 
Feet Feet 
240 | 40 
250 | 41 
260 )— 2 
270 43 
280 44 
290 45 
800 46 
810 47 
320 48 
330 49 
840 | 50 
350s 
360 | 52 
3870 53 
3880 d4 

890 55 
400 56 
410 | OF 
420 | 58 
430 59 
440 60 
450 61 
460 62 
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SHELL AND STRENGT} 


eee eS eS aa 


| THICKNESS OF 


SHELL PLATING FOR ‘5L AMIDSHIPS 


KEEL | 5 
SPACING 
es re | SPACING BOTTOM | SIDE 
DRAUGBT pRANSVERSE | ar | | | wwrmom| 
dp OR sl ahaha | WITH | FOR TABLE | WITH WITH 
FRAMING a WIDTH THICKNESS LONGITUDINAL | a TRANSVERSE LONGITUDINA 
FRAMING LONGITUDINAL FRAMING FRAMING 
| FRAMES 
4 FS Cena om T alee & id eee eebe 9 oa “10 “is a 
Feet Inches Inches Inches Inches Inches Inches Inches Inches 
14-4 244 27 43 +65 -45 AD 42 41 
Th 2 ee 43 Te ee +48 — 
“56 | 85 "ae a” a aT 47 “| ae 
16-2, a eee Soe ar ite kGre 45 a 
Sy a Sead ae ee yirre bie Pee ee vip 4 28280 “46 a 
17-4 258 “ash 45 71 ile 51 47 +46 
18-0 26 285 26-8 aS Tee 52. | “48 er 
ing Cf eab ob gee ee 75 yee D8 “49 48 
19-2 264 | 29 47 “76 D4 ia 54 50 | 49) 
19-8 263 | 294 AF 78 55 bb 51 50 
20-4 7 | 29} 48 79 Oe 56 | Be a4 D1 
21-0 27} 293 48 “80 wee 58 57 53 D2 
91-6 | 274 | 30 49 “82 | = “60 | J “D8 = D4 53 
22-2 273 30} 49 +84 | “62 59 55 “D4 
22-8 | 28 304 50 ‘6. sa 88 60 | 56 55 
23-4 | 28} 303 50 “88 64 | - 57 “56 
240 | 28h | 31 Gas: 89) : Ta 62. | 58 | 57 
24-6 284 314 51 91 68. Ee Bia tan bG2- 4 58 
25-2 29 314 52 93 69 +64 -60 59 
25-8 29} 313 ey gm ER 70 Ce 61 60 
26-4 50k | LA TEBE 53 -96 -72 66 “62 61 
27-0 | 20% | 824 Le ee 74 68 63 | 62 
27-6 | 30 324 54. | 98 76 69 64 | 68 
323 54 ) | 
33, 


For notes see page 206 
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DECK PLATING 


WIDTH OF THICKNESS 


SHEER- 
STRAKE AND | 
STRINGER 
PLATE 
FOR ‘5L 
AMIDSHIPS 


WIDTH OF 
FLANGES 
OF 
STRINGER 
ANGLE 
FOR ‘5L 
| AMIDSHIPS 


THICKNESS 
OF 

BOTTOM 

| AND SIDE 

| PLATING 

FOR ‘OSL 

PROM ENDS 


oF 
SHEER- 

STRAKE FOR 

“SL 

| AMIDSHIPS 


Priva 1b 16 
Inches 


Inches Inches 


STRENGTH DECK FOR ‘SL AMIDSHIPS 


CORRECTION PER 1 FOOT DIFFERENCE 


BETWEEN :— 


SECTIONAL 
AREA 


B and By, intl and Dy 


18 = 


17 
Per cent. 


19 


sy. inches Per cent. 


SN ys | oO 


| 
| 


or} or] or 
oo | Go| te] me) 


QiyQiaia 


60 | G0 | co 


Per cent 


MINIMUM 
THICKNESS 


d and d, 


20 21 


Inches 


TABLEs 7 © 


BASIC AREA OF 


THICKNESS) LONGITUDINALS PER | 


OF 
STRENGTH 
DECK 
FOR ‘05L 
FROM 
ENDS 


99 


“Inches 


Sq. inches Sq. 


FOOT OF BREADTH B || 
LENGTH 


L 


BOTTOM DECK 


23 24 25 


inches| Feet 
| 


“OO 
“OD 
O05 


. 


2. 
2-7 
2-78 


Nm 
nr 


1-35 
1-35 
1-40 
1-40 
1-40 
1-45 
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SHELL AND STRENGTH DECK PLATING 


NOTES.TABLE 70 


1. Keel.—The width and thickness of the keel plate 
(cols. 7 & 8) are to be maintained throughout ; the thick- 
ness is not to be reduced if the width is greater than 
required. 

2. Bottom plating (from keel to upper turn of bilge). 

(a) The Table thickness (col. 9) is to be corrected, if 
necessary, as follows :— 

For DEPTH. 

If D is arte than D), thickness to be 
by 0°7 per cent per foot of difference. 

FoR DRAUGHT. 


reduced 
increased 


If dis ore come than d), the thickness, after correction 


increased 


for depth where necessary, 18 to bee anced by 15 per 


cent per foot of difference. 


(b) If the seams are riveted the thickness corrected as 
above may be reduced by 6 per cent. 


(c) If the area of the bottom longitudinals per foot of 
breadth B is OC rg than the basic area in col. 23 (and see 
reduced 
; increased 
“01 inch for every 15 square inch of difference in area per 
foot of bottom longitudinals. 

_ (@) If the spacing of longitudinals differs from that, 
given in col. 6 the corrected thickness of plating is to be 
modified at the rate of -01 inch for every inch of difference. 

(e) The minimum thickness amidships (col. 10) is to be 
corrected for spacing of longitudinals only. 


note 9) the thickness is to be at the rate of 


3. Side plating (from upper turn of bilge to lower 

edge of sheerstrake). 
; The Table thickness (cols. 11 or 12) is to be corrected, 

if necessary, as required for bottom plating by note 2(@). 

If the spacing of transverse er longitudinal framing 
differs from that given in col. 5 or 6, the corrected thick- 
ness ig to be modified at the rate of ‘01 inch per inch of 
difference. 

Notes 2(b) and (ce) do not apply to side plating. 


4, Shell plating at ends.—The thickness of side 


and bottom plating is to taper gradually from the midship 
thickness (cols. 9 to 12) to the end thickness (col. 13), 
except as qualified by D 4706. 


The thickness in col. 13 is not subject te corrections 
for depth and)draught. 


5. Sheerstrake.—(a) The Table thickness (col. 15) is 
to be corrected if necessary, as follows :— 


For DEPTH. 
~. OF " “ 
lt Dis egy than D,, thickness to be 
by 4 per cent per foot of difference. 
For DRAUGHT. 


reduced 
increased 


- greater “ c 
If d is * leak than dj), the thickness, after correction 
increased 


for depth where necessary, is to be 
. reduced 


by 4 per cent 
per foot of difference. 
(b).The thickness of the sheerstrake is not to be 


corrected for frame spacing. At the ends the thickness is 
to be the same as that of the side plating. 
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6. Stringer angle—The width of flanges of the 
stringer angle is given in col. 16. The thickness is to be 
that of the stringer plate or sheerstrake whichever is less. 
See also D 4403. 


7. Stringer plate—The width for -5L amidships is. 


given in col. 14, and for -05L at ends is not to be less than 
60 per cent of that width. 

The thickness is not to be less than 85 per cent of the 
sheerstrake, corrected as required by note 5, and not less 
than ‘04 greater than that given in col. 21. 

8. Strength deck plating.—(“) The area given in 
col. 17. is the sectional area of deck plating including 
stringer plate and stringer angle on one side of the ae 
abreast openings. If riveted overlapped seams are fitte 
they may be included in determining the required deck 
thickness. 

(b) The Table area is to be corrected, if necessary as 
follows :-— 


For BREADTH. 


. greater j), increased 
[Foi JR leg than Bp, area to be pequced by the 


given percentage (col. 18) per foot of difference. 
FoR DEPTH. 
If D is Sad than Dy), area, after correction for breadth 


less 
reduced . 
vhere vessary, to be ; by the given percentage 
where necessary, to be increased y g } ¢ 
(col. 19) per foot of difference. 


FoR DRAUGHT. 


. ore? - 
If dis a : than dy, area, after correction for depth 
increased 


and breadth when necessary, to be oquced by the given 


percentage (col. 20) per foot of difference. 
(c) If the area of deck longitudinals abreast openings 
per foot of breadth B is pea than the basic area in 
ess : 
24 (and see note 9) the thickness of the stringer 


arte reduced eer pe i ae: 
and deck plating is to be ; creased at the rate of 01 inch 


col. 


for every *15 square inch of difference in area. 

If after the above correction the thickness of the stringer 
plate requires to be increased to comply with note 7 the 
total area of deck plating and stringer is to be maintained. 

(d) If the spacing of longitudinals differs from that 
given in col. 6 the minimum thickness of deck plating for 
->L amidships (col. 21) is to be modified at the rate of -01 
inch for every 2 inches of difference. 

(e) The thickness of deck plating is to taper gradually 
from the midship thickness to the end thickness (col. 22), 
except as qualified by D 4504 and D 4505. 

), Area of longitudinals.—The basic area of bottom 
and deck longitudinals (cols. 23 and 24) is the sectional 
area of 


‘ The total area of bottom 
longitudinals is to include those at the bilge and longitudinal 
bulkheads up to “1D from the base line. The total area of 
deck longitudinals is to include those at ship’s side and at 


longitudinal bulkhead down to‘1D from the deck line at side. 
; SPAN, OF LonNGcls _ ore: 


If the spaeing-of transrerses Is © rage than 10 feet the 


increased by 10 per Cent gor every foot 
reduced by 5 per cent ’ 


arduclion shad uch tyeeed 10% 


basic area is to be 
of difference. Ys 


longitudinals per foot of breadth B for a 10 ft. SPAN oF 
e 2 svors . or 


ToTAl ARE 


ExeLvoes 
HATeHMATS 


1959 Rul 


4 
Love 
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BULKHEAD PLATING 


SPACING OF TOP BOTTOM DEPTH 
LENGTH HORIZONTAL STRAKE OF STRAKE OF FEET 
ji OR VERTICAL LONGITUDINAL LONGITUDINAL seer ey “i m= 6 
STIFFENERS BULKHEAD BULKHEAD 1 8 22 26 80 834 88 | 42 46 
Feet Inches Taches Inches <— — — — — — - Inches — as —— re a ler 
240 oF “34 38 Bd 
260 27 34 38 34 : 
280 27 34 39 34 
300 28 36 40 36 BS a 
820 28 “38 “41 38 -38 ’ 
340 29 38 42 38 39 i 
360 29 “BY 44 39 40 42 
3880 30 “42 “46 40 “41 43 ; 
400 30 iL, Ales Ok 42 43 4 
420 30) “43 50 1] 42 43 45 
440 30 “44 51 42 42 43 45 47 
460 30 45 52 -42 42 44 46 48 00) 
480 30 46 53 -42 12 44 16 48 50 
500 30 47 4 -42 42 44 46 48 50 52 
520 30 18 aH) 42 “42 44 46 48 50 52 
540 30 49) 65 42 -42 44 46 48 50 52 54 al 
560 30) 50 57 43 43 “44 46 48 | 50 52 | 54 
580 30 1 8 43 “43 14 46 48 | 50 52 54 
600 30 +52 58 =A 44 OF 4G -48 “50 52 z 54 1 
620 30 +53 “59 “44 44 “44 “46 -48 “50 +52 at ha 
a a er a Sa ee ed es i a es | ei es ee 


NOTES.—TABLE 71 


1. Depth is to be measured from the highest point of the tank, excluding the hatchway, to the lower edge of the plate, 


whether the plating is arranged in vertical or horizontal strakes. 


2. Correction for spacing of stiffeners —If the spacing of stiffeners differs from the Table spacing, the thickness of 
the plating, including top and bottom strakes, is to be modified at the rate of 2 per cent for every inch of difference. 


3. The width of the top and bottom strakes is not to be less than :15 D. 
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TABLE Se. 
BULKHEAD STIFFENERS 


Spaced 30 inches apart and having a span of 10 feet 


| | | 
MODULUS OF MODULUS OF 
HEAD | HEAD 
STIFFENER | STIFFENER 
| 
. onal | | 
—;— — alae a a 
Feet Inches* Feet Inches* 
+ 85 23 29-8 


5 9-2 | 24 31: 
| es NOTES—TABLE 72 


1. Span is to be measured from web to web or girder 
to girder or from web or girder to the “span point a 
(see Sketch, following Table 77) on the end connection. 


2, Head is the vertical distance from the centre of the 
span to the highest point of the tank, excluding the hatch- 
way. 


3. Corrections to modulus of stiffeners. 
For SPAN: 
. greater 
If the span is © cate than 10 feet, modulus to be 
less 
increased 25 per ce . 
dat the rate of 7) PO ab per foot of difference. A 
decreased 18 per cent 
For SPACING OF STIFFENERS : 
_ If the spacing of stiffeners differs from 30 inches the 
modulus is to be modified in direct proportion. 


4. The modulus of horizontal stiffeners on longitudinal 
bulkheads is not to be less than 90 per cent of the modulus 
of the uppermost side longitudinal. 


5. The modulus of longitudinal bulkhead vertical 
stiffeners may be reduced, after correction as required by 
note 8, by 10 per cent. if vertical webs are fitted. 


¢. For minimum thickness of stiffeners see Table 77. 


7. Particulars of sections and moduli are given in 
Table 56. 


Wren REDveING FoR SPANS Less Tran 1O rT 
*y 


Ww ySE Ratio oF (SPANG 
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FLOORS AT FORE END 


DEPTH FLOOR PLATE race | DEPTH FLOOR PLATE ae 
D DEPTH | THICKNESS) “AREA D DEPTH THICKNESS| AREA 
Feet Inches | Inches Sq. inches| Feet ‘Inches | Inches | Sq. inches 
16 20 “31 0-6 82 | 40 “42 2-2 
18 22 “33 0-8 34 43 43 2-4 
20 25 “BA 1-0 36 46 “44 2-6 
22 28 36 1°2 38 48 45 2-8 
24 30 37 1-4 40 50 47 3-0) 
26 33 39 1-6 42 52 48 3-2 
28 36 10 1-8 44 D4 49 3-4 
30 38 “41 2-0 46 56 1 | Bb 
NOTES.—TABLE 73 
1. Depth given in the Table is the depth of the floor 
plate at the centre line. 
2. Correction for spacing. If the spacing of floors 
differs from 27 inches or the spacing required for trans- 
verse frames in Table 12, whichever is less, the thickness 
is to be modified at the rate of ‘01 inch for every two 
inches of difference. 
TABLE 74 
BOTTOM PLATING FORWARD 
THICKNESS 
LENGTH eee eet nuns), || REDUCTION IN THICKNESS 
ie = IF SEAMS, LONGITUDINALS & 
paclaiaciaeh Inreeltvimes FLOORS RIVETED 
raming ramin: 
- : - — = NOTES.—TABLE 74 
Feet Inches Lz F = . 
250 50 50 } 1. The thickness of bottom plating forward is not to 
= a | be less at any point than would be required for the 
800 “55 “5A normal taper from midship to end thickness by Table 70. 
: a LENGTH NOT | See also D 4706. 
350 “61 “Oo EXCEEDING > 0-04 
400 68 65 sps __ 2. Correction for spacing. If the spacing of floors 
a_i eat differs from 27 inches or that given in col. 5 of Table 70, 
450 75 71 whichever is less, or the spacing of longitudinals differs 
sins Pare : era : from that given in col. 6, Table 70, the thickness of the 
500 “81 ‘76 LENGTH ABOVE | plating is to be modified at the rate of -01 inch per inch 
[_—_——_——___ —— ————} 500 feet & NOT > 0.02 : P 
550 87 182 mie J of difference. 
-—7| pa We jee ~ " . 
600 ‘94 | -88 | exceepxe Pll 
AND ABOVE. | 550 feet. J 
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WEB FRAMES AND SIDE STRINGERS AT FORE END 


Web frames spaced 9ft. apart supporting one side stringer 


h- FEET 
8 10 12 14 16 18 | 20 22 24 
c ; - FACE AREA IN SQUARE INCHES ; 
re “seen wea ee 5 an Dt 1° 2.4 
E : : . DEPTH AND THICKNESS OF WEB PLATE IN INCHES ; i 
12x-36 | 14X-86 14X36. | 15X-36 | 15-36 16 X-38 : 
igxse | 14x-86 | 15x-86 | 16x-86 | 17%x-86 17X88 18 X +38 
13 X-36 15 X-86 16 X-36 17 X+36 18X38 | 19X88  19X-3 20 x +40 ; 
14.X-36 1ex-b6 | 17x-86 | +17X-88 | 19X-88 | 20 X +38 20 x +40 21 x +40 22 X40 
14 X-36 16 X +88 18 X-38 18X38 | 20X-38 21-40 22 x -40 23 X +40 23 x +42 
14X-38 17x88. | 19X88 19 X-38 21 X +38 22x40 23 X-40 24 X 42 25 X42 
15 X +38 igx-88 19X38 | 20X:38 22 x +40 23 +40 24 x +42 25 X42 26 x +42 
15 X +38 18 X88 20 X +38 21 X-38 23 X40 24x -40 25 X42 27 X42 28 X +42 
16 X-38 19 X88 20 X38 22 X40 23 X +40 25 X42 26 X42 28 X42 29 x +44 
16 X-38 19 x-40 21X40 23x40 24-40 26 X42 27 X42 29 x 44 30 X44 
17X38. 20X40 22-40 24x +40 25 X42 27 X-42 29 X-4 30 X44 31X44 
20x40 23x40 | 24X40 26 X42 28 x 42 30 X +44 31X44 33 X46 
“\ 91x40 23-40 25 x42 27 X42 29 X +44 BL X44 32 x +46 34X46 
“21X40 24X40 25 X +42 27 X44 30 X44 32 X46 33 x -46 35 X48 
E —|\Saxcaa | gex42 | 28x-44 | 80X44 | S2x-46 | B4x-46 | 86X48 
27 X +44 29 X44 31 X-46 BB X46 35 X-48 37 X48 


NOTES.—TABLE 75 


1. Depth of web frames and stringers given in the 
Table is the depth of the web plate. 


Thickness of plates of web frames or stringers is to be 
the thickness indicated in the Table for the depth of web 
corrected as below at the appropriate depth D. 


2. (a)—h in deep tanks is to be measured at the mid- 
length of the tank from the top of floors to the tank top 
at side. 


In tanks of unusual depth, h may be measured to a 
suitable side stringer (see D 4710 to D 4712) provided 
the strength of this stringer, and of the supporting webs, is 
adequately increased. 


(b) h above the deep tank is to be measured at the 
mid-length of the hold from the tank top to the lowest 
deck at side. - . 

} 


3. Web frames in deep tanks.—The following 
corrections are to be made if necessary to the Table depth : 


For SPACING OF WEB FRAMES. 

If the spacing of web frames differs from ‘ feet, the 
depth of web is to be modified at the rate of 7 per cent for 
every foot of difference. 


FOR NUMBER OF STRINGERS. 


If two stringers are supported, the depth, after correc- 
tion for spacing if necessary, is to be increased by 125 per 
cent ; if three stringers are supported, the depth is to be 
increased by 20 per cent. 
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4. Side stringers in deep tanks.—The following 
corrections are to be made if necessary to the Table depth : 

For SPACING OF WEB FRAMES. 

If the spacing of web frames differs from 9 feet, the 
depth of stringers is to be modified at the rate of 15 per 
cent per foot of difference. 

For NUMBER OF STRINGERS. 


The Table depth, after correction for 
necessary, may be reduced as follows :— 


spacing if 


If one stringer is fitted, 15 per cent 
, two stringers are 30 per cent 
» three ,, » » 40 per cent 
The edge of stringer plates is to be stiffened by a 34 
inch flange, or equivalent. 


5. Web frames in the hold above deep tanks.— 
The depth of web frames in the hold is to be 80 per cent of 
the depth obtained from the Table after the following 
corrections have been made : 


For SPACING OF WEB FRAMES. 


Depth to be modified if necessary as required by Note 3 
above. 


- FoR NUMBER OF STRINGERS, OR FOR 'TWEEN DECKS. 

If more than one stringer is supported, the depth, after 
correction for spacing if necessary, is to be increased by 124 per 
cent; if there is a ‘tween deck (excluding forecastle) above 
the hold the depth is to be increased by 20 per cent. 


The face area may be 80 per cent of the Table area. 

6. Side stringers in hold above deep tanks.—The 
depth of stringers 1s to be 75 per cent of the corrected depth 
of web frames carrying one stringer. The edge of stringer 
plates is to be flanged or otherwise suitably stiffened. 


26 
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WELDING AND RIVETING 


A 


TYPES OF WELDING 


SIZE OF SFIEERT= WEEDS 


PLATING THICKNESS 


Inches 


LEG LENGTH 


Type 1 Type 2 . Type 3 
Inches alee . ee Inches 
22? “18 “138 

26, - 20 18 
30 24 18 


1. Size of fillet is the minimum length of leg. 


NOTES.—TABLE 76 A 


The throat thickness of the weld is to be 70 per cent of the leg length. 


2. Leg length is to be governed by the thickness of the abutting plate or web. Where the difference between the 
thickness of the parts to be joined is considerable the size of the fillet will be specially considered. 


3. Leg lengths for intermediate thicknesses to be obtained by direct interpolation. 
4. Minimum leg length of fillet weld to be -18 inch. 


INTERMITTENT FILLET WELDS 


STAGGERED INTERMITTENT (S) 
(Type 1) 
(To be doubled at ends—(See D 3307) 


CHAIN INTERMITTENT (C) 
(Type 1) 


SCALLOPED FRAMES, LONGITUDINALS, 
STIFFENERS, ete. WITH DOUBLE FILLET 
WELDS. 

Type as per Table 76H 


Welding to be carried round the end of all lugs 


— a 


Radius not less 
than 1 inch. 
Depth of scallop not greater Length of end Ing not 
than -25D or 3 inches whichever less than depth of 
is less. scallop plus 3 inches. 
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WELDING AND RIVETING 


B 
RIVETING OF END LAPS AND SEAMS OF SHELL PLATING 


THICKNESS END LAPS AND BUTT STRAPS | SEAMS 


ITEM | Breadth Spacing Spacing 


| Diameter | 
| N f rivets, of rivets, 
| Above ainsantae bate Type ae =| roanere ‘é Type | Breadth | Centre to 
| ie see ae End lap | Butt strap centre | | centre 
| = = ra I TT y - = 
| Inches Inches | Inches | Inches | Inches | Inches Inches Inches 
50 i Treble i ie 
a as es es ee 9 164 31 
60 | -72 z Quadruple 7 22 35 See note 3 
72 | -84 1 Quadruple 4 25 4 Z 
-84 “94 1 | Quintuple 175 45 5 
94 | 1-14 1+ Quintuple 20_ L 5 
1-14 | 1:26 1 | Quintuple 224 | 54 
soe a Treble 4 74 144 25. Double | 44 
. 7 tel Le ee [Treble =H 9 Soa ht | ee: Tes haere al 
Bottom plating from keel to upper 50 | 60 ] ae | Treble ERS ee wet Bik Bi Double | ace 
turn of bilge for *51, amidships 5 a as 8 Go oe ee ee ay ae a 
| ‘72 “94 1 Quadruple ess 25 d Double ao 4 
| aes Ye ae a! ae Quintuple 20 5 Double | 6% 44 
ee — es — 
Sheerstrake at ends {| 42 a Double Ke 93 | 28 | Donble 4h | 28 2 
Side shell plating from upper turn of | 42 | D0 | | Treble | 7% 14} : 25 Double 44 28 a 
bilge to sheerstrake. 4|__-50 | -68 : Treble 9° | 16% | 33 Double 5} [34 | 8 
‘ P *¢ oy ———_ - . - -_- — = : ——a - = = 3° 
secret ae aes = to upper -68 -72 if | Quadruple 12 22 34 Double 54 34 | A 
, re ab ends. ee : = seaiett he _ = . — . 2 
ee ae “72 “94 1 Quadruple | 12 25 4 Double ) 4 Ve 
at ae Baggs |g gasdieaple: ©) 218 | eee 
72 este le" 1 Quadruple | 14 iL2e Zz See note 8 
64. | -94 1 Quintuple 175 4 
“94 Quintuple | 20 sett li 5 
1-14 Quintuple 224 | | 5% 


NOTES.—TABLE 76B 


— 
. 


Treble riveted double butt straps may be fitted as an alternative to quintuple riveted end laps, the rivet spacing being as given in the Table. 


2. The number of rows of rivets in seams all fore and aft is to be regulated by the thickness of plating amidships (except as covered by 
note 5). 


3. In seams of keel and sheerstrake the diameter of rivets and type of seam are to be regulated by the adjacent plating. 


4. For number of rivets between transverse frames in seams of side plating see Table 76 D. Where the form of the ship, forward and 
aft, is curved, or where longitudinal side framing is adopted, the spacing of the rivets is not to exceed 34 diameters where the thickness of plating 
does not exceed “50 inch and 4 diameters where the thickness exceeds ‘50 inch. Clear of cargo tanks the spacing of rivets in seams of sheerstrake, 
side and bottom plating is not to exceed 44 diameters and ‘in end laps the spacing is not to exceed 4 diameters. (For special requirements for ships 
above 500 feet, see note 5.) 


5. In ships above 500 feet in length in the three seams nearest the neutral axis and for three-quarters of the length amidships the following 
additions are to be made :— 
Above 500 feet and not exceeding 525 feet the spacing is not to exceed 3} diameters. 
Above 525 feet and not exceeding 550 feet the seams are to be treble riveted and the spacing is not to exceed 4 diameters. 
Above 550 feet the seams are to be treble riveted and the spacing is not to exceed 3} diameters. 


6. In way of the strengthening of bottom forward the diameter of rivets in butts and seams is to be appropriate to the increased thickness 
of the plating. 


7. In way of ice strengthening the diameter of the rivets used may be } inch less than that required by Table 52 A for the increased 
thickness of plating. 


we 
— 
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WELDING AND RIVETING 


C 


RIVETING OF END LAPS AND SEAMS OF DECK PLATING 


THICKNESS 


Inches 


Strength deck stringer plate for -5L 
amidships. 


Strength deck stringer plate at ends. 


Strength deck plating for 
amidships. 


Strength deck plating at ends. 


Strength deck stringer angles. 


END LAPS AND BUTT STRAPS 


Breadth Spacing 
of rivets 
| centre to 
Endlap | Butt strap | centre 


Diameter 
of 
rivets 


Inches Tnches Inches Inches 
Treble 
Treble 

Quadruple 

Quadruple 

Quintuple 

Quintuple 


Quintuple 


Double 

Treble 

Treble 
Quadruple 


Double 
Treble 
Treble 
~ Quadruple 
‘Quadruple 
Quintuple 
Quintuple 


Double 
Double 
Treble 


Treble 


See note 3 


NOTES.—TABLE 760 


Double 


TapLe 76C 


Spacing 

of rivets 

centre to 
centre 


Breadth 


Inches Inches 


See note 2 


See note 2 


Double 
Double 
Double 


oo) RO KS 


top| alo won 


| O° 
le 


Double 
Double 
Double 


Double 
Double 
Double 
Double 


1. Treble riveted double butt straps may be fitted as an alternative to quintuple riveted end laps, the rivet spacing being as given in the Table. 


2. In seams of stringer plates the diameter of rivets and number of rows are to be regulated by the thickness of the adjacent deck plating. 


3. The stringer angle is to be double riveted over the cargo tanks and for 1B into the poop. The diameter of the rivets is to be governed 


by the thickness of the angle and the rivets are to be spaced 5 diameters apart in each row. 


with Table 19. 


At the ends of the ship the riveting is to be in accordance 


4. The seams of strength deck plating at ends clear of oil tanks may be single rivetedanwd poses spaced Ln dheormeliar. 
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TABLE ZOD 


WELDING AND RIVETING 
D 


NUMBER OF RIVETS IN SEAMS OF SIDE SHELL PLATING BETWEEN 
TRANSVERSE FRAMES EXCLUDING RIVETS IN FRAMES 


== 


THICKNESS OF SIDE SHELL IN INCHES 


Above Above 


gs ‘50 ‘72 
FRAME 50 and not exceeding and not exceeding 
SPACING ‘72 ‘94 
DIAMETER OF RIVET IN INCHES 
i t 1 
NOMBER OF RIVETS IN EACH ROW 
Inches 
24 8 6 
24% 8 6 
25 9 6 
255 9 7 
26 9 7 6 
265 | 9 7 6 
27 9 7 6 
273 10 7 6 
28 10 7 6 
284 10 7 6 
: 29 10 8 ag 
29% 10 8 7 
: 30 11 8 7 
305. sia 8 7 
31 11 8 7 
315 . 11 8 7 
82 ila 8 7 
325 8 $ 
33 9 8 r 
334 9 8 


G0 | 00 | GO | GO| OO 


NOTES.—TABLE 76D 


1. For spacing of rivets clear of cargo tanks and where the form of the 
ship is curved see Table 76 B, note 4. 


2. For special requirements in ships above 500 feet in length see 
Table 76 B, note 5. 
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TABLES GE ano F 


WELDING AND RIVETING 
= 


CONNECTIONS OF LONGITUDINALS, FRAMES AND STIFFENERS TO STIFFENING BARS ON 
PRIMARY SUPPORTING MEMBERS 


SECTION MODULUS CONNECTIONS 
OF WELDED RIVETED 
LONGITUDINAL 
FRAME OR STIFFENER AREA NUMBER DIAMETER 
Inches* Square inches Inches 
Above Not exceeding 
15 2-0 4 ; 
15 25 2-75 4 d 
25 35 3-5 Is) + 
85 50 4-0 6 5 
50 70 4-75 7 i 
70 90 5D 8 t 
90 125 6-25 ) ; 
Se ’ 
NOTES.—_TABLE 76E 19562 Rules. 


1. Area of weld is the product of the throat thickness and the total length of weld4u/The throat thickness is not to be less 
than 70-per-eent-of-thetegtength for a Type 1 weld. (See Table 76 A.) 


2. The area of weld and number of rivets given in the Table are for bottom and side transverses; for deck transverses 
the area of weld or number of rivets is not to be less than half the Table value. 


3. Number of rivets given in the Table (or as modified by note 2) is the minimum; the number fitted is to be sufficient 
to close the work satisfactorily. 


F 


BRACKETS AT HEAD OF SIDE FRAMES AND AT ENDS OF VERTICAL STIFFENERS TO 
LONGITUDINAL BULKHEADS ; 


SSS SSS 


Wa On cette CONNECTIONS 
FRAME WELDED RIVETED 
OR ‘ 
STIFFENER prpisis = THICKNESS perieton AREA NUMBER DIAMETER 
Inches Inches Inches Inches Square inches Inches 
6 16 “36 2-5 5 } 
7 18 “36 24 3-0 oe 3 
8 21 “38 3 35 5 : 
9 24 “40 3 4-0 6 5 
: 10 27 -42 3} 4-75 7 % 
Tet: 30 “44 84 5D 8 i 
12 3 46 1 6-25 j 


or 
al~ 


NOTES.—TABLE 76 F 


1. Area of weld is the product of the throat thickness and the total length of weldJu The throat thickness is not to be 
less than 70-per-cent-of theleg length for a Type 4 weld. (See Table 76 A). 
2. Length of bracket arm is to be measured from the plating. 


3. Thickness of brackets at ends of vertical stiffeners on longitudinal bulkheads need not exceed -44 inch. 
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TABLE OG 


WELDING AND RIVETING 
G 


CONNECTIONS OF PRIMARY SUPPORTING MEMBERS TO 


WELDED 


TO FACE MATERIAL 


pas “DOUBLE I as Dek 
POSITION NTERMITTENT FILLET WELDS 
P FACE 
conTINDODs § |———_ ————___—_—— : =% 
AREA STAGGERED OR CHAIN DOUBLE FILLET WITH 6 INCH 


FILLET WELDS SCALLOPS 


Distance (d) 


Sorc 


Dista: ce a a 
| Type (All Type 1) centre to centre Type eantrs ‘a ee 
Square inches 
Above Not exceeding Inches Inches 
| 
5-0 - For a distance each end equal to -2 x length S 44 2 105 
| Remainder... Bh ee see res S 7 e 9 
5-0 10-0 For a distance each end equal to *2 x length C 6 1 12 
Remainder... a! : 5 6 2 5) 
eee et Se ee bas nee aa - — 
10:0 15:0 Fora distance each end equal to -2° x length | 2 
. | 
i | Remainder : 2* 
z: ie 7: - 
15-0 20:0 For a distance each end equal to -2 x length 2 
Remainder... 33 ie 2* 
| 
j 
* May be Type 3 clear of oil cargo tanks 
y YI g 
ink SAN \ { 


NOTES.—TABLE 76 G 


1. Length for use in 
unsupported length of the member 


Table is the 
including end connec- 


the above 
tions. 

2, Scallops are not to be cut in bottom transyerses 
horizontal girders at ship's side and longitudinal bulkheads, 
or in way of end brackets. 

3. On vertical webs the increased welding or riveting 
may be omitted at the top but at the bottom it is to extend 
for a distance equal to 8 x length. 
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WELDING AND RIVETING 
G 


SHELL, DECK AND BULKHEAD AND TO FACE MATERIAL 


TABLE OG 


WELDED 
TO SHELL, DECK OR BULKHEAD TO FACE MATERIAL 
DOUBLE INTERMITTENT FILLET WELDS MAXIMUM SPACING 
= 3 = = 
ct aa 3 DOUBLE FILLET WITH 6 INCH OF RIVETS CENTRE 
STAGGERED OR CHAIN SCALLOPS 
ues el TO CENTRE 
Sorc Distance (da) Distance (da) 
Type (All Type 1) centre to centre Type centre to centre SERPENT nN 
Inches Inches 
{ — 
C 43 1 18 f 
8 44 2 105 7 
2 4 
C i) 1 | 15 6 
1 5 
H 4 
| 2 Hy 


RIVETED 


NUMBER 
OF 
ROWS 


TO SHELL, DECK OR BULKHEAD 


MAXIMUM SPACING 
OF RIVETS CENTRE . 
TO CENTRE 
IN DIAMETERS 


Double 


Single 


Double 


Double 


Double with single riveted 
backbar. 


Double 


Double with single riveted 
backbar. 


Double 


NOTES.—TABLE 76G (concluded) 

4. In ships over 400 feet long the connection of 
bottom transverses to the shell is not to be less than Type 
2 double continuous and that of the side transverses to 
shell and the vertical webs to longitudinal and transverse 
bulkheads is not to be less than Type 2 in the lower half ; 
in riveted ships these connections are not to be less than 
double riveted angles. 


5. Centre line deck and bottom girders are to be welded 
or riveted as given in the above Table. 
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TaBLE /6 


(SEE CONTINUATION) 


H 
WELDING AND RIVETING 


H 


WELDING OR RIVETING OF VARIOUS STRUCTURAL CONNECTIONS 


WELDED RIVETED 


INTERMITTENT FILLET WELDS 
DOUBLE sig a MAXIMUM 


CONTINUOUS 
FILLET WELDS | STAGGERED OR CHAIN 


DOUBLE FILLET WITH | SPACING OF 
6 INCH SCALLOPS RIVETS CENTRE 


Sorc _ Distance (a) Distance (d TO CENTRE 
Type (All Type 1) centre to Type | centre to IN DIAMETERS 


centre centre 


FRAMES & LONGITUDINALS Inches | Inches 


Side frames 
to 


shell 


~ | Tween deck frames 


Web frames 


longitudinals 
to shell 


| 
| 
Bottom : 


In 


Side 
longitudinals 


if 
| 
| 
to shell 4 


deck at side 


Where the 
length L 
excee ds 400 ft. 


in cargo tanks, spacing not over 30 inches 


in cargo tanks, spacing over 30 inches 


in fore Hold: cass awe — lpn 


| 
in deep, oil fuel and peak tanks 
| 


in machinery space, spacing mot over 29 
inches .... Pe aa 


in machinery space, spacing over 29 inches | 
and up to 32 inches ... bee 40 


in machinery space, spacing over 32 inches | | 
and up to 84 inches ... a Pi 


in machinery space, spacing over 34inches ...) 
to shell ... ng es Pe ne vd 
Sie ee xc He See Table 76 G 


For a distance either side of the \ 


Where the } bulkhead equal to -25 x Kepentg 
length L does | of transverses : é 
not exceed 1 —__—— — 


remainder (except in the forward } 
oy By Ree =e ace bona 


400 ft. 


For a distance either side of 
bulkhead equal to -30 x esate 
of tramsverses ... a 


remainder (except in the forward 1 | 


“35 i} ane ees <> a. 


the forward -25 L (except at ends of span, | ; ; : 


where as ab¢ ve) Sis een a | with back angle 


Not over 15 ft. below upper deck at side | 


amidships... ose as oF =A 


over 15 ft. and | For a distance either side of ) 
not over 25ft. | bulkhead equal to *25 x \ 


(cont. nert page) below strength , spacing of transverses Sen 
| 
| 
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amidships remainder 


* May be Type}3 clear of oil cargo tanks For notes see page 220 


WELDING AND RIVETING 


H (continued) 


WELDING OR RIVETING OF 


ITEM 


Side frames to bilge brackets 


End connections of longitudinals ... - Res aa 
_ Brackets at ends of vertical stiffeners on longitudinal bulkheads 
Brackets at ends of stiffeners on transverse bulkheads 


_ Tripping brackets 


Docking brackets 


Stiffening of primary supporting members 


VARIOUS STRUCTURAL CONNECTIONS 


TABLE _Z6H 


(SEE CONTINUATION.) 


WEUDED RIVETED 
DOUBLE INTERMITTENT FILLET WELDS | Py See 
CONTINUOUS z | 
DOUBLE FILLET WITH SPACING OF 
STAGGERED OR CHAIN 
ponaneaSeY 6 INCH SCALLOP RIVETS CENTRE 
Distance (da) TO CENTRE 


Distance (da) 


Area of welding to be °75 square inches grea ter 


than required by Table 76 F 


S or C 
Type ; centre to Type centre to | IN DIAMETERS 
CAD Tynes) centre centre | 
| 
Side fin Giver ase. 21 For a distance either side of bulk- Inches Inches | 
ese ‘pane head equal to -25 x spacing of 
longitudinals } below strength : >] 
ee . transverses ee sae 2 og 
to shell | deck at side = a 
continued amidships : : 
( < aoe dshi ( Remainder.. ase ass ae S 6 2 9 6 
Deck longitudinals to deck plating ... af os oe de Ss 6 2 9 6 
Longitudinals to stiffening bars on primary supporting members See ,Table 76 E 
Bottom frames to shell and floors forward ... os oe e C 6 1 12 54—double riveted 
Floors to centre girder forward we a $88 v6 l 4—double riveted 
Floors and cross ties in fore peak ... ane sr see sor S) 6 2 9 6 
Floors and cross ties in aft peak eae ae oe : ; 8 5 2 94 a) 
PRIMARY SUPPORTING MEMBERS 
——— —— — — EE le 
Bottom transverses to shell ... Fi es Tr } 
Side transverses to shell ar AY. oe , = | 
Deck transverses to deck plating ... Ane Fi =p | 
Web frames to shell ay 7 
wee . eee wee wee See lable 76 G 
Vertical webs on longitudinal bulkheads “ine FE ve f 
Centre line vertical webs on transverse bulkheads ... oa | 
Stringers to shell os : =F ae Sa nce | 
Horizontal girders to O.T. bulkheads nee eats oe J 
Bottom transverses to longitudinal bulkheads 6 xe tak 1 
Deck transverses to longitudinal bulkheads ... is iS es 2 
| | | 
BRACKETS | | 
End brackets to all primary supporting members ... S35 fe l | 1 3—double riveted 
| except where the 
transverse is butted 
| on the bracket ; 
| when the butt is to 
| be treble riveted 
Brackets at head of side frames a er fee He See | Table 76 F 


Number of rivets to 
be one greater than 

‘Table 76F. Spacing 
not to exceed 6d. 


So 1—Generally continuous (to depend on design) 


See Table 76\F 


a 8 6 ye 
ies Ss 5 2 
wee Ss 7 2” 


To depend on end con nections of longitudinals. 


9 6 
94 5 
gi ¢ 


* May be Type 3 clear of oil cargo tanks 
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For Notes see page 220 
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TABLE JOH 


(CONCLUDED) s 
WELDING AND RIVETING 


H (concluded) 


WELDING OR RIVETING OF VARIOUS STRUCTURAL CONNECTIONS 


ITEM 


WELDED RIVETED 
DOUBLE INTERMITTENT FILLET WELDS 
CONTINUOUS oa. MAXIMUM 
FILLET WELDS | STAGGERED oR CHAIN, POUBLE FILLET WITH SPAOING OF 


Sorc 


bulkheads — } 


ane (All Type 1) | Centre to 
: ~~ | Inches. 
O.T. TRANSVERSE & LONGITUDINAL BULKHEADS 
: yacing not exceeding 30 inches s ( 
Vertical *h i z : F 
stiffeners 
spacing storeding 30 inches 8 5} 
( Not over 15 ft. below highest point of tank S 6 
if ( Foradistance either } 
| oer Bete side ae eee head \ 2 
and not 4 cual to 25 x spac- | 
over 25 ft ing of transverses J 
on | | sumeinder « s 6 
longitudinal < —____— 
Horizontal | bulkheads | f Fora distance either } 
stiffeners < | side of bulkhead \ S 
over equal to*24 x spac- * 
25 ft. ing of transverses 
. | L 3 remainder ., Ss 6 
| { Not over 18 ft. aoe highest ) A , 
on transverse 1 point of tank . as . 4 
bulkheads 9 
{ | over 18 ft. Ss H) 
{ of logit balistieacla to bottom or deck 1 
{ to shell at notin or bilge l 
Boundaries 4 
of transverse 4 to shell at sien or to jdebk 2 
| 


| to longitudinal 


Vertical webs ... 
Horizontal girders 


bulkheads 


See Table 76 


NOTES.—TABLE 76 H 


. The requirements of D 33 are to be complied with where applicable, 


The breadths of flanges of connecting angles are generally to be not less than four times the rivet diameter for 


in pee and three-and-a-half times for rivets 1 inch and above in diameter. 


3. The distance from the centre of the rive 
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6 INCH SCALLOPS 


Distance (a) 


Type 


wm 


bo 


we 


Distance (d) 


centre to IN DIAMETERS 
centre 
Inches. 
9 6 
9 53 
“I 6 
45 
9 6 
21 
33 


9 


RIVETS CENTRE 
TO CENTRE 


5—double riveted 


5—double riveted 


| 5—double riveted 


y—double riveted 


rivets up to % inch 


t hole to the edge of the angle is to be not less than one-and-a-half rivet diameters. 


MINIMUM THICKNESS OF STRUCTURE IN TABLE / / 
CARGO TANKS AND COFFERDAMS 
LENGTH MINIMUM 
Li THICKNESS 
Feet Inches 
250 34. 

300 36 
400 38 
500 {? 
600 4 
SPAN POINT 


SPAN POINT FOR LONGITUDINALS, FRAMES AND STIFFENERS 


SPAN POINT 


-——- — 


~ SPAN POINT 


SPAN POINT 


4 


I = Table depth of girder 


SPAN POINT 


SPAN POINT _ 
. my 


a7 * nel 
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Chapter E 


PUMPING AND PIPING 


Section 1 
PLANS 


401. The following plans are to be submitted for 
consideration :— 


General pumping arrangements, including air and 
sounding pipes. (Shipbuilder’s plan.) 


Pumping arrangements at the forward and after ends 
of oil tankers and drainage of cofferdams and pump 


rooms. 


General arrangement of cargo piping in tanks and on 
deck of oil tankers. 


Piping arrangements for eargo oil (.P. above 
150% B.): 


Bilge, ballast and oil fuel pumping arrangements in 
the machinery space, including the capacities of the 
pumps on bilge service. 


Arrangement of oil fuel pipes and fittings at settling 
and service tanks. 


Arrangement of oil fuel piping in connection with oil 
burning installations. 


Oil fuel and eargo oil overflow systems, where these 
are fitted. 


Arrangement of steam pipes. 
Arrangement of boiler feed system. 
Compressed air systems. 


Oil fuel settling, service and other oil fuel tanks not 
forming part of the ship’s structure. 


Feed water heating and filtering arrangements in 
installations employing superheated steam. 


Plans of machinery space piping are to be 
diagrammatic. 
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223 


Section 2 
BILGE AND BALLAST 


General 

204 In power driven ships the pumping arrange- 
ments according to the division of compartments, 
rise of floor and other conditions are to be as 
detailed in this Section. 

The Committee will be prepared to give con- 
sideration to special cases or to arrangements which 
are fully equivalent to those required by these Rules. 
Consideration will also be given to the pumping 
arrangements of small ships and ships to be assigned 
class notations for restrieted or special services. 

(For pumping arrangements of non-propelled 
ships, see I 11.) 


Hold and Tank Drainage 


202 All ships are to be provided with efficient 
pumping plant having the suctions and means for 
drainage so arranged that any water within any 
compartment of the ship, or any watertight section 
of any compartment, can be pumped out through 
at least one suction when the ship is on an even 
keel and is either upright or has a list of not more 
than 5 degrees. For this purpose wing suctions 
will generally be necessary, except in short, narrow 
compartments where one suction can provide effective 
drainage under the above conditions. 

Bilge and ballast pipes are to be permanent pipes 
of east or wrought iron, steel, copper or other 
approved material, except where bilge suction hoses 
are specifically mentioned in these Rules. 


203 In ships having only one hold, and this over 
110 feet in length, bilge suctions are to be fitted in 
suitable positions in the after half-length, also in 
the forward half-length of the hold. 
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Chapter E 


204 Where close ceiling or continuous gusset 
plates are fitted over the bilges, arrangements are to 
be made whereby water in a hold compartment may 
find its way to the suction pipes. 


205 Where the inner bottom plating extends to 
the ship’s side, the bilge suctions are to be led 
to wells placed at the wings. If the tank top plating 
has inverse camber, a well is also to be fitted at the 
centre line. 


206 Bilge wells are to be formed of steel plates 
and are to be of not less than 6 eubie feet capacity. 
In small compartments, steel bilge hats of reasonable 
capacity may be fitted. 


207 Where access manholes to bilge wells are 
necessary, they are to be fitted as near to the suction 
strums as practicable. 


208 Access to the bilge suction strum of a hold 
well should not be obtained by means of a manhole 
in the machinery space watertight bulkheads or tank 
top plating in the machinery space or tunnel if this 
ean be avoided. 

Where, however, this arrangement is necessary, 
the watertight manhole cover should be of hinged 
type and an instruction plate, in raised letters, should 
be affixed in a well lighted position, to the effect that 
this door must be kept shut, except when access is 
required. 


209 The intactness of the machinery space bulk- 
heads, and of tunnel plating which is required to 
be of watertight construction, is not to be impaired 
by the fitting of seuppers discharging to machinery 
space or tunnels from adjacent compartments which 
are situated below the bulkhead deck. 


These seuppers may, however, be led into a 
strongly constructed seupper drain tank situated in 
the machinery space or tunnel but closed to these 
spaces and drained by means of a suetion of appro- 
priate size led from the main bilge line through a 
serew-down non-return valve fitted on the tank. 


The tank air pipe is to be led to above the 
bulkhead deck and provision is to be made for 
ascertaining the level of water in the tank. 

Where one tank is used for the drainage of 
several watertight compartments, the scupper pipes 
are to be provided with serew-down non-return 
valves. 
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240 Steering gear compartments or other small 
enclosed spaces situated above the after peak tank 
are to be provided with suitable means of drainage 
either by hand or power pump bilge suctions. 

If, however, these compartments are adequately 
isolated from the adjacent “tween decks, they may 
be drained by scuppers not exceeding 2 inch bore, 
discharging to the tunnel and fitted with self- 
closing cocks situated in well lighted and visible 
positions. 


Drainage from Refrigerated Cargo Spaces 

244 Provision is to be made for the continuous 
drainage of the inside of all insulated chambers and 
cooler trays. 

242 Drains which are led from lower holds and 
cooler trays situated on the tank top are to be fitted 
with liquid sealed non-return bilge traps. 

Drains from ‘tween deck chambers and from 
cooler trays which are situated well above the tank 
top are also to be fitted with liquid sealed traps, 
but the non-return valves may be omitted if desired. 
(For insulation of seupper pipes, see E 417.) 


943 Where drains from separate chambers join 
a common main, the branch pipes are each to be 
provided with a liquid sealed trap. 


214 The liquid sealed traps are to be of 
adequate depth and arrangements are to be made 
for ready access to the traps for cleaning and re- 
filling with brine. 

245 Sluices, scuppers or drain pipes which 
would permit drainage from compartments outside 
the insulated chambers into the bilges of the latter 
are not to be fitted. 


246 Screwed plugs or other means for blanking 
off seuppers draining insulating chambers and cooler 
trays are not to be fitted. 

If, however, it is specially desired by the Owners 
to provide means for temporarily closing these 
seuppers, they may be fitted with shut-off valves 
controlled from readily accessible positions on a 
deck above the load water line. 


Machinery Space—Normal Bilge Drainage 

217 The normal bilge drainage arrangements 
in the machinery space are to be such that any 
water which may enter this compartment can be 
pumped out through at least two bilge suctions 
when the ship is on an even keel and is either 
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upright or has a list of not more than 5 degrees. 
One of these suctions is to be a branch bilge suction. 
i.e., a suction connected to the main bilge line, and 
the other is to be led direct from an independent 
power pump or steam ejector. Examples of the 
necessary arrangements are detailed in 218 to 220. 


248 Where the double bottom extends the full 
length of the machinery space and forms bilges at 
the wings, it will be necessary to provide one branch 
and one direct bilge suction at each side. 


219 Where the double bottom plating extends 
the full length and breadth of the compartment, 
one branch bilge suction and one direet bilge suction 
are to be led to each of two bilge wells of not less 
than 6 eubie feet capacity, situated one at each side. 


220 Where there is no double bottom and the 
rise of floor is not less than 5 degrees, one branch 
and one direct bilge suction are to be led to 
accessible positions as near the centre line as 
practicable. 

If the rise of floor is less than 5 degrees 
additional bilge suctions are to be provided at the 
wings. 


224 Where direct bilge suctions are required on 
both sides of the ship for normal bilge drainage, 
one of these suctions is to be of a size not less than 
required for the main bilge line, the other may be 
of the size required for engine room branch bilge 
suctions, but the smaller suction is to be fitted on the 
same side as the emergency bilge suction required by 
226 or 227. 


222 Additional bilge suctions may be required 
for the drainage of depressions in the tank top 
formed by erank pits, or other recesses, by tank tops 
having inverse camber or by discontinuity of the 
double bottom. 


223 In ships in which the propelling machinery 
is situated at the after end of the ship, it will 
generally be necessary for bilge suctions to be fitted 
in the forward wings as well as the after end of 
the machinery space, but each ease will be dealt with 
according to the size and structural arrangements 
of the compartment. 


224 In ships propelled by electrical machinery, 
special means are to be provided to prevent the 
accumulation of bilge water under the main pro- 
pulsion generators and motors. 
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225 Where the machinery space is divided by 
watertight bulkheads to separate the boiler room(s) 
or auxiliary engine room(s) from the main engine 
room, the number and position of the main bilge line 
suctions in the boiler room(s) and auxiliary engine 
room(s) are to be the same as for cargo holds. 

In addition to the main bilge line suctions an 
independent power pump direct bilge suction, or a 
steam bilge ejector suction, is to be fitted in each 
compartment. Similar provision is to be made in 
separate motor rooms of electrically propelled ships. 

The normal drainage arrangements in the main 
engine room are to be as detailed in 217 to 224. 


Machinery Space—Emergency Bilge Drainage 


226 In steamers, the main circulating water 
pump(s) are to be fitted with emergency bilge 
suction(s), i.e., “bilge ejection(s),” which are to be 
additional to the normal bilge suctions detailed 
in 217 to 225. These suctions, which are to have a 
diameter of at least two-thirds that of the sea inlet, 
are to be led to a suitable low level in the machinery 
space and are to be fitted with serew-down non-return 
valves having the spindles so extended that the 
handwheels are not less than 18 inches above the 
bottom platform. 


227 In motorships, emergeney bilge drainage 
is to be provided by a bilge ejection led from the 
main cooling water suction line and of the same size 
as that line. 

Alternatively, the emergency bilge drainage 
may be provided by a direct bilge suction led from 
the largest available power pump and is to be of 
the same size as the suction branch of the pump. 

This emergency suction, which corresponds to 
the bilge ejection in steamers, is additional to the 
normal direct bilge suctions required by 217, and is 
to comply with the requirements of 226 as regards 
location and valve arrangements. 

The valve nameplate is to be marked “For 
emergency use only.” 


Machinery Space—Cooling Water Discharge to Bilges 


228 Where a considerable quantity of cooling 
water is discharged to the machinery space bilges, _ 
special arrangements are to be made to deal with 
this water, in addition to the ordinary bilge pumping 
arrangements. 


2¢ E 218 - E 228 
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Tunnel Drainage 

229 The tunnel well is to be drained by a 
suction from the main bilge line. 

230 Where the tank top in the tunnel slopes 
down from aft to forward, a bilge suction is to be 
provided at the forward end of the tunnel, in addition 
to the tunnel well suction required by 229. 


Sizes of Bilge Suction Pipes 

231 The diameters of bilge suction pipes are to 
be not less than required by the following formule, 
to the nearest quarter inch :-— 
Mar Bruce LIne 
L(B + D) 

2500 

In no ease is the diameter of the main bilge line 

tu be less than required for any branch bilge suction. 


d= +1 (a) 


Brancu BILGE Suctions TO CARGO AND MACHINERY 
SPACES 
Cc (B + D) 


1500 (6) 


ah= + 1 


where d,,= internal diameter of main bilge line, 
in inches, 
d,, = internal diameter 
suction, in inches, 
L = Rule length of ship, in feet, 
B = Rule breadth of ship, in feet, 


of branch bilge 


D =moulded depth to bulkhead deck, in 
feet, 
C = length of compartment, in feet. 


No bilge suction pipe is, however, to be less than 


2 ineh bore. 


Direct BiLGE SucrioNs, OTHER THAN EMERGENCY 

Sucrions 

One of the direct bilge suctions in the main engine 
room and the direct bilge suctions in large separate 
boiler rooms, motor rooms of electrically propelled 
ships and auxiliary engine rooms are to be of a 
diameter not less than required for the main bilge line. 

The other direct bilge suction in the main engine 
room may, as stated in 221, be of the diameter required 
for the engine room branch bilge suctions. 

Where the separate machinery spaces are of 
small dimensions, the sizes of the direct bilge suctions 
to these spaces will be specially considered. 


EMERGENCY BILGE SuCTIONS 
For sizes of emergency bilge suctions, see 226 
and 227. 
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932 In oil tankers and similar ships where the 
engine room pumps do not deal with bilge drainage 
outside the machinery space, the diameter of the 
main bilge line may be less than required by 231, 
formula (a) provided the cross-sectional area is not 
less than twice that required for the branch bilge 
suetions in the machinery space. 


233 The area of each branch pipe connecting 
the bilge main to a bilge distribution chest is to be 
not less than the sum of the areas required by the 
Rules for the two largest branch bilge suction pipes 
connected to that chest, but need not be greater 
than that required for the main bilge line. 


234 The bilge suction pipe to the tunnel well is 
to be not less than 2} inch bore, except in ships 
not exceeding 200 feet in length, in which case it 
may be 2 inch bore. 


Bilge and General Service Pumps 

935 Not less than two power operated bilge 
pumping units are to be provided in the machinery 
space, one of which may be worked from the main 
engines. The other unit is to be independently 
driven. 

Kach of these units is to be connected to the 
main bilge line and is to be capable of giving a 
speed of water through the Rule size of bilge line 
of not less than 400 feet per minute under ordinary 
working conditions, but where one unit is of slightly 
less than this capacity, the deficiency may be made 
good by an excess capacity of the other unit. 


936 3 TasLE or CAPACITIES 


. | Capacity of each | : Capacity of each 
Bore of Bilge Pumping Unit | Pipe ee | Pumping Unit 


Pipe in inches | “jy ‘Tons/Hr. in Tons/Hr. 
2 1D 5} 103 
24 19 54 113 
24 23 5F 124 
23 28 6 135 
3 34 6} 146 
3} 10 63 158 
3h 46 64 71 
37 53 7 185 
4 60 74 197 
4} 68 74 210 
4} 76 74 224 
43 84 8 239 
5 93 8 254 
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237 Each unit may consist of one or more 
pumps connected to the main bilge line, provided 
their combined capacity is adequate. 


238 The steam bilge ejector mentioned in 217 
and 243 is not accepted as a substitute for the inde- 
pendent bilge pump required by 235. 


Self-Priming Pumps 

239 All power pumps which are essential for 
bilge services are to be of self-priming type, unless 
an approved central priming system is provided for 
these pumps. Details of this system are to be 
submitted. 

Cooling water pumps having bilge ejection eon- 
nections need not be of self-priming type. 


Pump Connections 

240 The connections at the bilge pumps are to 
be such that one unit may continue in operation when 
the other unit is being opened up for overhaul. 


244. Pumps required for essential services are 
not to be connected to a common suction or discharge 
chest or pipe unless the arrangements are such that 
the working of any of the pumps so connected is 
unaffected by the other pumps being in operation 
at the same time. 


Direct Bilge Suctions 

242 The direct bilge suctions required for normal 
bilge drainage in the machinery space(s) are to be led 
to independent power pump(s), and the arrangements 
are to be such that these direct suctions can be used 
independently of the main bilge line suetions. 


Ejector Suctions 

243 Steam bilge ejector suetion(s) of similar 
size to the power pump direct bilge suctions mentioned 
in 242 may be substituted for the latter, provided the 
capacity of the ejector be not less than required by 
236 and there be adequate means of replenishing the 
boiler feed water expended as steam by the ejector(s), 

If it is desired to employ compressed air or water 
in lieu of steam for the ejector, details are to be 
submitted. 


Main Bilge Line Suctions 

244 Suctions from the main bilge line, i.e., 
braneh bilge suctions, are to be arranged to draw 
water from any hold or machinery compartment of 
the ship, excepting small spaces such as_ those 
mentioned in 258 and 259, where manual pump 
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suctions are accepted, and are to be of not less size 
than required by 231, formula (6). (For special 
arrangements for oil tankers, see E 1212 to E 1217.) 


Pipe Systems and their Fittings 

245 The arrangement of valves, cocks and their 
connections is to be such as to prevent the possibility 
of one watertight compartment being placed in 
communication with another, or of dry cargo spaces, 
machinery spaces or other dry compartments being 
placed in communication with the sea or with tanks. 

To effect this requirement, the bilge connections 
to any pump having also suetions from the sea and 
from tanks should be made either by means of 
non-return valves or coeks which eannot permit 
communication between the bilges and the sea or 
compartments in use as tanks. 


246 Screw-down non-return valves are to be 
provided in the following fittings :— 
Bilge valve distribution chests ; 
Bilge suction hose connections, whether fitted direct 
to the pump or on the main bilge line; 
Direct bilge suctions and bilge pump connections to 
main bilge line. 


247 Bilge pipes which are required for draining 
cargo or machinery spaces are to be entirely distinct 
from sea inlet pipes or from pipes which may be 
used for filling or emptying spaces where water or 
oil is carried. This does not, however, exclude a 
bilge ejection connection, a connecting pipe from a 
pump to its suction valve chest, or a deep tank suction 
pipe suitably connected through a change-over device 
to either a bilge, ballast or oil line. 


248 Suctions for normal bilge drainage in 
machinery spaces and tunnels are to be led from 
easily accessible mud boxes fitted with straight tail 
pipes to the bilges and having eovers secured in such 
a manner as to permit of their being expeditiously 
opened or closed. Strum boxes are not to be fitted to 
the lower ends of these tail pipes. 


249 The open ends of bilge suctions in holds 
and other compartments outside machinery spaces and 
tunnels, are to be enelosed in strum boxes having 
perforations not more than % inch diameter, whose 
combined area is not less than twice that required 
for the suction pipe. The boxes are to be so con- 
structed that they can be cleared without breaking 
any joint of the suetion pipe. 
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The distance between the foot of all bilge tail 
pipes and the bottom of the bilge or well is to be 
adequate to allow a full flow of water and to facilitate 
cleaning. 


250 All cocks and valves in connection with 
bilge, ballast and fresh water suction pipes are to be 
fitted with legible nameplates, and, unless otherwise 
specifically mentioned in the Rules, are to be fitted in 
places where they are at all times readily accessible. 


251 Bilge cocks, valves and mud boxes are to be 
fitted at, or above, the machinery space and tunnel 
platforms. 

Where it is not practicable to avoid the fittings 
being situated at the starting platform or in passage- 
ways, they may be situated just below the platform, 
provided readily removable traps or covers are fitted 
and nameplates indicate the presence of these fittings. 

If relief’ valves are fitted to pumps having sea 
connections, these valves are to be fitted in readily 
visible positions above the platform. 


252 Bilge suction pipes are not to be carried 
through double bottom tanks if it is possible to avoid 
doing so. 

Bilge pipes which pass through these tanks are 
to be of substantial strength and are to be tested, 
after fitting, to the same pressure as the tanks 
through which they pass. 


253 In way of deep water ballast, oil fuel or 
eargo oil tanks, bilge pipes should preferably be led 
through pipe tunnels, but where this is not done, the 
pipes are to be of steel of heavy gauge and fitted in 
one length, if practicable, or with welded joints. 

Expansion bends, not glands, are to be fitted to 
these pipes within the tanks, and the open ends of 
the bilge suction pipes in the holds are to be fitted 
with non-return valves of the special type approved 
for use in holds (see 265). 

The pipes are to be tested, after fitting, to a 
pressure not less than the maximum head to which 
the tanks can be subjected. 


254 Bilge, ballast and cooling water suction and 
discharge pipes are to be made in readily removable 
lengths with flanged joints, except as mentioned in 
253, and are to be efficiently secured in position to 
prevent chafing or lateral movement. 
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Long or heavy lengths of pipes are to be sup- 
ported by bearers so that no undue load is carried 
by the flanged connections of the pumps or fittings 
to which they are attached. 


Where lack of space prevents the use of normal 
cireular flanges, details of the alternative methods of 
joining the pipes are to be submitted. 


255 Suitable provision for expansion is to be 
made in each range of pipes and where the con- 
nections at bulkheads and other structural parts of 
the ship are made with lead bends, the radii of the 
bends and the distance between the axes of the 
straight parts of the pipe are each to be not less 
than three diameters and the length of the bend is 
to be at least eight diameters of the pipe. 


256 Bilge suction pipes of lead are not per- 
missible in engine rooms, boiler rooms or other 
compartments in which oil fuel storage tanks, cargo 
oil tanks or oil fuel appliances are situated. Nor 
are they to be used within coal bunkers or attached 
to bunker bulkheads or oil tanks. 


Fore and After Peak Drainage 


257 Where the peaks are used as tanks, a 
separate power pump suction is to be led to each 
tank, except in the case of small tanks used for the 
earriage of domestic fresh water, when hand pumps 
may be used. 


258 Where the peaks are not used as tanks and 
main bilge line suctions are not fitted, drainage of 
both peaks may be effected by hand pump suctions, 
provided the suction lift be well within the capacity 
of the pumps and in no case exceeds 24 feet. 


259 Provision is to be made for the drainage 
of the chain locker and the watertight flat above 
the fore peak tank by hand or power pump suction. 
(For drainage of the flat above the after peak tank, 
see 210.) 


260 Where a suction pipe is led from the engine 
room to the fore peak, either through a hold space 
or through a tank intended to carry oil fuel, it is 
to be provided with a serew-down valve eapable of 
being operated from an accessible position above the 
bulkhead deck, the chest being secured to the collision 
bulkhead inside the fore peak. An indicator is to be 
provided to show whether the valve is open or shut. 
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Watertight Bulkhead and Tunnel Fittings 

264 No drain valve or cock is to be fitted to the 
collision bulkhead. 

262 Drain valves or cocks are not to be fitted 
to other watertight bulkheads, if alternative means 
of drainage are practicable. 

Where fitted, the valves and cocks are to be at 
all times readily accessible and are to be capable of 
being shut off from positions above the bulkhead deck. 
Indicators are to be provided to show whether the 
drains are open or shut. (For drainage of stern 
compartments, see 210.) 

263 Valve chests, cocks, pipes or other fittings 
attached direct to the plating of tanks, and to bulk- 
heads, flats or tunnels which are required to be of 
watertight construction, are to be secured by means 
of studs serewed through the plating or by tap bolts 
and not by bolts passing through clearance holes. 

Alternatively, the studs or the bulkhead piece 
may be welded to the plating. 


Deep Tanks 

264 In the case of deep tanks which may be 
used for either water ballast or dry cargo, provision 
is to be made for blank flanging the water ballast 
filling and suetion pipes when the tank is being used 
for the carriage of dry cargo and for blank flanging 
the bilge suction pipes when the tank is being used 
for the carriage of water ballast. 

Change-over devices may be used for this purpose. 
(For arrangements when oil fuel or cargo oil is earried 
in deep tanks, see FE 320.) 


Hold Bilge Valves 

265 Where non-return valves are fitted to the 
open ends of bilge suction pipes in cargo holds in 
order to decrease the risk of flooding, they are to 
be of an approved type which does not offer undue 
obstruction to the flow of water. ‘ 


Ship Side Valves (other than those on Scuppers and 
Sanitary Discharges) 

266 All sea inlet and overboard discharge pipes 
are to be fitted with valves or cocks secured direct to 
the shell plating or to the plating of fabricated steel 
water boxes attached to the shell plating. These 
fittings are to be secured by bolts tapped into the 
plating and fitted with countersunk heads or by studs 
screwed into heavy steel pads fitted to the plating. 
The stud holes are not to penetrate the plating. 


Chapter E 


Distance pieces of short rigid construction, and 
made of approved material as required by 270, may be 
fitted between the valves and shell plating. Distance 
pieces of steel may be welded to the shell plating. 
Details of the welded connections and of fabricated 
steel water boxes are to be submitted. 


267 All suction and discharge valves and cocks 
direct on the shell plating of the ship are to be fitted 
with spigots passing through the plating, but the 
spigots on the valves or cocks may be omitted if these 
fittings are attached to pads or distance pieces which 
themselves form spigots in way of the shell plating. 

Blow-down cocks or valves are also to be fitted 
with a protection ring through which the spigot is to 
pass, the ring being on the outside of the shell plating. 


268 Blow-down cocks or valves on the ship’s side 
are to be fitted in accessible positions above the level 
of the working platform and are to be arranged so 
that it can be readily seen whether they are open 
or shut. Cock handles are not to be capable of 
being removed unless the cocks are shut, and if 
valves are fitted, the wheels are to be fixed to the 
spindles. 


269 Sea inlet cocks and valves are in all cases 
to be fitted in easily accessible positions and, as far 
as practicable, are to be readily visible. 

The valve spindles are to extend above the lower 
platform, and the hand wheels of the main injection 
and bilge ejection valves are to be situated not less 
than 18 inches above this platform. 


270 Where valves or cocks are over 3 inch 
bore, they are to be of steel or an approved grade 
of east iron or other approved material; this require- 
ment applies equally to inlet chests, distance pieces, 
and other sea connections. 

All these fittings, if made of steel, are to be 
suitably protected against wastage. 


274 In ships having a notation for ice strength- 
ening, the sea inlet and overboard discharge valves 
which are situated below the maximum load line are 
to be provided with connections from the boilers or 
compressed air receivers for clearing purposes. Low 
pressure steam or air is to be used for this purpose. 


272 The scantlings of valves and valve stools 
fitted with steam or compressed air clearing connec- 
tions are to be suitable for the maximum pressure 
to which the valves and stools may be subjected. 
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Miscellaneous Requirements 

273 All pipes situated in cargo spaces, coal 
bunkers, chain lockers or other positions where they 
are liable to mechanical damage are to be efficiently 
protected. (See D 2519, quoted at end of this Section 
and D 2412, quoted at end of FE 4.) 


274 Wash deck pipes and discharge pipes from 
the pumps to domestic water tanks are not to be led 
through cargo holds if, as is generally the case, it 
is practicable to avoid doing so. Any proposed 
departure from this requirement is to be submitted. 


275 As far as practicable, pipe lines, including 
exhaust pipes from oil engines, are not to be led in 
the vicinity of switehboards or other electrical 
appliances in positions where drip or escape of 
liquid, gas or steam from joints or fittings may 
cause damage to the electrical installation. 

Where it‘is not practicable to comply with these 
requirements, drip trays or shields are to be pro- 
vided as found necessary. 

Short sounding pipes to tanks should not 
terminate near eleetrical appliances (see E 413). 


Extract from Chapter D for reference 


Scuppers 


D 2508 Scuppers sufficient in number and size 
to provide effective drainage are to be fitted in all 
decks. 


D 2509 When the weather deck stringer angle 
is cut in way of scuppers compensation is to be 
provided. 


D 2510 Seupper pipes which drain spaces below 
the freeboard deck are to be led to the bilges, or may 
be led overboard provided the spaces drained are above 
the load waterline and the scuppers are fitted with 
serew-down non-return valves eapable of being 
operated from a position always accessible and 
above the freeboard deck. Means are to be provided 
for showing whether the valves are open or closed. 


D 2544 Scuppers draining spaces in intact super- 
structures or in superstructures having the openings 
in the end bulkheads elosed by strong hinged steel 
doors may be led to the bilges or may be led over- 
board and fitted if considered necessary with screw- 
down non-return valves as required by D 2510. 
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D 2542 Scuppers draining spaces in short super- 
structures having the openings in the end bulkheads 
closed by appliances as described in D 2301 are to be 
led overboard, with the exception of the scuppers 
above the machinery space which may be led to the 
bilges where the lower ends of the pipes are to be 
visible and readily accessible. 


D 2513 Secuppers which drain overboard from 
spaces referred to in D 2511 and D 2512 and which 
are not required to have storm valves with positive 
means of control are to be fitted with non-return 
valves of automatic type. 


D 2544 Scuppers draining spaces in long super- 
structures having the openings in the end bulkheads 
closed by appliances as described in D 2301 are, within 
the range of the machinery space, to be led to the 
bilges where the lower ends of the pipes are to be 
visible and readily accessible. 

Where additional scuppers are required to ensure 
effective drainage of the spaces clear of the machinery 
space these seuppers are to be led to the hold bilges 
and fitted with serew-down valves at the freeboard 
deck, the valves being controlled from a position which 
is accessible at all times above the freeboard or super- 
structure deck. Means are to be provided for showing 
whether the valves are open or closed. 


D2545 Plans showing the arrangement of 
seuppers for draining refrigerated cargo compart- 
ments are to be submitted for consideration. 


Sanitary Discharges 


D2546 Sanitary discharges from spaces below 
the freeboard deck are to be provided with efficient 
and accessible means of preventing water from passing 
inboard. 

Each discharge is to have a screw-down automatic 
non-return valve operated from an accessible position 
above the freeboard deck. Means are to be provided 
for showing whether the valve is opened or closed. 

Alternatively, two automatic non-return valves, 
without positive means of closing, may be fitted 
provided the upper valve is in a position which is 
always accessible for examination. 


D 2547 Discharges from spaces within enclosed 
superstructures are each to be fitted with automatic 
non-return valves, but arrangements similar to those 
described in D 2516 may be required. 
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Materials for Valves and Pipes 

D 2548 Castings enclosing non-return valves are 
to be of substantial construction. These castings, also 
the elbow pieces where no valves are required, are to 
be of approved material other than ordinary east iron. 
The length of pipe attached to the valve or elbow 
piece is to be of galvanised steel of standard steam 
pipe quality. 


Protection of Pipes and Valves 

D 2519 In all cargo spaces or coal bunkers, 
scupper pipes, discharges and screw-down valves and 
their controls are to be well protected; in coal bunkers 
the protection is to be of steel. 
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OIL FUEL AND CARGO OILS HAVING A FLASH POINT 


ABOVE 150° F. 
General 


304 In addition to the special requirements 
detailed in this Section, the requirements of KE 2 
relating to bilge and ballast are to be complied with 
in so far as they are applicable to the drainage of 
tanks, oil bilges and eofferdams. 


Oil Fuel Pumps and Oil Burning Appliances 

302 In every ship where steam for the main 
propelling engines, or for auxiliary machinery which 
is required for essential services, is generated by 
burning oil fuel under pressure, there are to be not 
less than two oil burning units, each unit comprising 
a pressure pump, a suction filter, a discharge filter 
and a heater. 

In two unit installations, each unit is to be 
capable of supplying fuel for generating all the steam 
required for essential services. 

In installations of three or more units, the 
capacities and arrangements of the units are to be 
such that all the steam required for essential services 
can be maintained with any one unit out of action. 


303 Unit pressure pumps for the oil burning 
system are to be entirely separate from the feed, 
bilge or ballast systems. 


304 In systems where oil is fed to the burners 
by gravity, duplex filters are to be fitted in the 
supply pipe line to the burners and so arranged that 
one filter can be opened up when the other is in use. 
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305 If oil fuel is sprayed by steam, means are 
to be provided to carry or make up the fresh water 
used for this purpose. 


306 A starting-up oil fuel unit, including an 
auxiliary heater and hand pump, or other suitable 
starting-up device, which does not require power 
from shore, is to be provided. 


307 All pumps used in connection with oil fuel 
are to be provided with effective eseape valves which 
are to be in close circuit, i.e., discharging hack to 
the suction side of the pumps. 

Escape valves are also to be fitted on the oil 
side of the heaters, discharging to the pump suction 
line, to the tray under the unit, or to other approved 
position, and are to be adjusted to operate at a 
pressure of 50 Ib. per square inch above that of the 
pump eseape valve. 


308 Where a power driven transfer pump is 
necessary for pumping up the settling tanks, a 
stand-by pump is to be provided and connected 
ready for use, or alternatively, emergency connec- 
tions may be made to one of the unit pumps or to 
another suitable power driven pump. 


Oil Pipes and Fittings 

309 Pipes conveying heated oil under pressure 
are to be of seamless steel having flanged couplings 
and placed in sight above the platform in well lighted 
parts of the stokehold or engine room. 

The flanges are to be machined and the jointing 
material, which is to be impervious to oil heated to 
250° F., is to be the thinnest possible, so that the 
flanges are practically metal to metal. The seantlings 
of the pipes and their flanges are to be suitable for 
at least 200 lb. per square inch working pressure, or 
the pressure to which the relief valves are adjusted, 
whichever is the greater. 

The pipes, heaters and their fittings are to be 
tested after jointing to not less than 400 lb. per 
square inch or to double the working pressure, 
whichever is the greater. 

The thickness of the oil fuel pressure pipes is to 
be determined from the formula contained in E 513. 


310 The short joining lengths of pipes to the 
burners from the control valves on the boiler front 
may have cone unions of specially robust con- 
struction. 
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Flexible pipes of approved material and design 
may be used for the burner pipes provided spare 
lengths, complete with couplings, be earried on board. 

A quick closing master valve is to be fitted on 
the hot oil supply to each boiler manifold. 


344 Transfer, suction and other low pressure 
oil pipes and all pipes passing through oil storage 
tanks are to be made of cast or wrought iron or steel, 
having flanged joints suitable for a working pressure 
of not less than 100 Ib. per square inch. The flanges 
are to be machined and the jointing material is to be 
impervious to oil. Oil pipes within the engine and 
boiler spaces are to be fitted where they can be readily 
inspected and repaired, and after jointing they are 
to be tested to 50 Ib. per square inch, or twice the 
maximum working pressure, whichever is the greater. 


Valves and Cocks 


342 The valves, cocks and their pipe connections 
are to be so arranged that oil cannot be admitted 
into tanks which are not structurally suitable for 
the carriage of oil or into tanks which can be used 
for the carriage of fresh water intended for boiler 
feed or for drinking. 


313 All oil suction pipes are to be fitted with 
valves or cocks at or near the bulkheads where they 
enter the engine and boiler space, unless the pipes 
are already provided with readily controlled shut-off 
valves outside this space. 


3144. The outlet valves or cocks at all oil storage, 
settling and daily service tanks, other than double 
bottom tanks, are to be secured to the tanks and so 
geared that they may be shut off from positions 
which will always be accessible in the event of fire 
taking place in the compartment in which they are 
situated. Indicators are to be provided at the valves 
and on deck to show whether the valves or cocks are 
open or shut. 


In the ease of fore peak tanks, these valves are 
to be fitted on the tank side of the bulkhead, and in 
the ease of after peak tanks, in the tunnel or inside 
the tanks. 


345 All valves and cocks in the machinery 
space forming part of the oil fuel installation are to 
be capable of being controlled from above the engine 
and boiler room platforms, and oil fuel valves are to 
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be so constructed as to prevent the possibility of 
any cover being slacked back or loosened when 
operating the valves. The cocks and valves are to 
be fitted with legible nameplates. 


316 Valves or cocks are to be interposed between 
the pumps and the suetion and discharge pipes, in 
order that any pump may be shut off for opening up 
and overhauling. 


317 Where the filling pipes to deep oil tanks 
are not connected to the tanks near the top, they 
are to be provided with non-return valves at the tanks 
or with valves or cocks fitted and controlled as in 
the ease of the outlet valves or cocks on these tanks. 


348 Open drains for removing the water from 
oil tanks are to be fitted with cocks or valves of self- 
closing type and suitable provision is to be made 
for collecting the oily discharge. 


Alternative Carriage of Oil Fuel and Water Ballast 


319 Where it is intended to carry oil fuel and 
water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of 
these compartments with the ballast pump and those 
connecting them with the oil fuel transfer pump are 
to be so arranged that the oil may be pumped from 
any one compartment by the oil fuel pump at the 
same time as the ballast pump is being used on any 
other compartment. 

Where settling or service tanks are fitted each 
having a capacity sufficient to permit of 12 hours 
normal service without replenishment, the above 
requirement may be dispensed with. 


Deep Tanks for the Alternative Carriage of Oil, 
Water Ballast or Dry Cargo 

320 In the ease of deep tanks which can be used 
for the carriage of oil fuel, cargo oil, water ballast 
or dry eargo, provision is to be made for blank 
flanging the oil and water ballast filling and suction 
pipes, also the steam heating coils if retained in place, 
when the tank is used for dry cargo and for blank 
flanging the bilge suction pipes when the tanks are 
used for oil or water ballast. 


If the deep tanks are connected to an overflow 
system, the arrangements are to be such that liquid 
or vapour from other tanks cannot enter the deep 
tanks when dry cargo is carried in them. 
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Oily Bilge Drainage and Sediment Suctions 

321. Provision is to be made for the drainage 
of oil gutterways, oil wells and cofferdams. (Sec 
D 2024 to D 2027, quoted at end of this Section.) 


Fresh Water Piping 


322 Pipes in connection with compartments 
used for storing boiler feed water are to be separate 
and distinet from any pipes which may be used for 
oil or oily water, and are not to be led through tanks 
which contain oil, nor are oil pipes to be led through 
boiler feed water tanks. 


Similar precautions are necessary when the con- 
nections are such that fresh water carried in other 
tanks ean be used as reserve feed water. 


Service, Settling and other Oil Fuel Tanks 


323 In general, the minimum thickness of the 
plating of these tanks, when they do not form part 
of the structure of the ship, is to be } inch, but in 
the case of very small tanks, the minimum thickness 
may be $ inch. Adequate stiffening of the plating 
is to be provided where necessary. 


Water Drainage from Settling Tanks 

324 Settling tanks are to be provided with 
means for draining water from the bottom of the 
tanks. 


Tf settling tanks are not provided, the oil fuel 
bunkers or daily service tanks are to be fitted with 
water drains (see 318). 


Ventilation 


325 The spaces in which the oil fuel burning 
appliances, and the oil fuel settling and service 
tanks are fitted, are to be well ventilated and easy 
of access. 


Boiler Insulation and Air Circulation in Boiler Room 


326 The boilers are to be suitably lagged. The 
clearance spaces between the boilers and tops of the 
double bottom tanks and between the boilers and the 
sides of the storage tanks in which oil fuel or eargo 
oil is carried, are to be adequate for the free ciren- 
lation of air necessary to keep the temperature of the 
stored oil well below its flash point. 
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327 Where water tube boilers are installed, 
there should be a space of at least 2 feet 6 inches 
between the tank top and the underside of the pans 
forming the bottom of the combustion spaces. 


328 Smoke-box doors are to be shielded and 
well fitting, and the uptake joints made airtight. 


Funnel Dampers 


329 Dampers which are capable of completely 
closing the gas passages are not to be fitted to inner 
funnels of ships equipped for burning oil fuel only. 
In ships burning oil or coal alternatively, dampers 
may be retained if they are provided with a suitable 
device whereby they may be securely locked in the 
fully open position. 


Steam Heating Arrangements 


330 Where steam is used for heating oil fuel, 
cargo oil or lubricating oil, either in bunkers, tanks, 
heaters or separators, the exhaust drains are to 
discharge the condensate into an observation tank 
in a well lighted and accessible position where it 
can be readily seen whether or not it is free from oil 
(see E1218). 


334. The steam heating pipes in contact with 
oil are to be of cast or wrought iron or of steel 
and are to be tested, after being fitted on board, 
to twice the maximum pressure to which they can be 
subjected. 


332 The working pressure of the steam heating 
pipes is to be determined from the formula in E513. 


Control of Pumps 


333. The power supply to the oil fuel transfer 
and unit pressure pumps and to the cargo oil pumps 
is to be capable of being stopped from a. position 
which will always be accessible in the event of fire 
taking place in the compartment in which they are 
situated, as well as from the compartment itself. 


Precautions against Fire 


334 Settling and daily service oil fuel tanks 
and oil fuel filters are not to be situated immediately 
above boilers or other highly heated surfaces. 
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335 Oil fuel pressure pipes are to be led, 
wherever practicable, remote from heated surfaces 
and electrical appliances, but where this is imprac- 
ticable, the pipes are to have a minimum number 
of joints and are to be led in well lighted and readily 
visible positions. 


336 Short sounding pipes to oil fuel tanks are 
not to be situated adjacent to boilers or to electric 
generators or motors. (Kor alternative sounding 
arrangements, see E 411.) 


337 Water service pipes and hoses are to be 
fitted in order that the floor plates and tank top or 
shell plating in way of boilers, oil fuel apparatus or 
deep storage tanks in the engine and boiler spaces 
ean at any time be flushed with sea water. 


338 So far as is practicable the use of wood is 
to be avoided in the engine rooms, boiler rooms and 
tunnels of ships burning oil fuel. 


339 Drip trays are to be fitted at the furnace 
mouths to intercept oil escaping from the burners 
and under all other oil fuel appliances which require 
to be opened up frequently for cleaning or adjust- 
ment. The arrangements are to be such that a burner 
cannot be withdrawn unless the oil fuel supply to 
that burner is shut off. 


Separattion of Cargo Oils from Oil Fuel 

340 Pipes conveying vegetable oils or similar 
cargo oils are not to be led through oil fuel tanks, 
nor are oil fuel pipes to be led through tanks 
containing these cargo oils. (See D 2105, quoted at 
end of this Section.) 


Oil Drainage in way of Refrigerated Cargo Chambers 
3441 


to have an air space of 2 inches provided between 
the under side of the insulation and the tank top 
plating and the supporting battens are to be arranged 
athwartship to permit of free drainage to the bilges. 
As an alternative to the air space, approved inodorous 
material not less than 4 inch in thickness may be laid 
on the tank top plating. 


342 A cofferdam is to be fitted separating deep 
tanks intended for the carriage of oil from refrig- 
erated compartments unless the tank bulkhead is 
wholly welded including its boundary connections, 
in which ease the cofferdam may be omitted and an 
air space of not less than 2 inches arranged hetween 


The insuiation of all oil storage tank tops is 
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the insulation and the bulkhead plating to provide 
for free drainage from the latter into the oil gutterway 
and thence to the bilges. 

Provision is to be made for ventilating the coffer- 
dam or air space, the vents being led to the open air 
and their outlets being fitted with a wire gauze dia- 
phragm whieh can easily be removed for renewal. 


Extracts from Chapter D for reference 


Protection and Drainage 

D 2023 Compartments carrying oil are to be 
separated by cofferdams from those carrying fresh 
water: oil fuel compartments are to be similarly 
separated from those carrying vegetable oil. Coffer- 
dams are to be suitably ventilated. 


D 2024 Sparring or lining is to be fitted on the 
bulkheads in holds to prevent leakage of oil coming 
into eontact with the eargo. Gutterways are to be 
arranged at the foot of these bulkheads to ensure that 
leakage shall have free drainage to the wells or 


limbers. Gutterways are also to be fitted in boiler 
spaces. 
D 2025 Where a bulkhead, including its boundary 


connections, is wholly welded, the requirements of 
1) 2024 may be dispensed with, except that a gutterway 
is to be fitted in the boiler room. 


D 2026 Ceiling on the inner bottom, if fitted, is 
to be laid on battens not less than } inch in thickness. 
Battens are to be so laid as to permit the drainage of 
oil to the bilges or wells. 


D2027 Drip trays or gutterways, with suitable 
draining arrangements, are to be provided for all 
tanks which do not form part of the hull structure, 
at pumps, valves and elsewhere where there is a 
possibility of leakage. Drip trays are also to be 
fitted under oiltight decks, except if these are com- 
pletely welded when the drip trays need only be fitted 
over the boilers. 


D 2028 If cargo or coal is carried in a compart- 
ment adjacent to an oil fuel settling tank which may 
be heated, the compartment side of the bulkhead or 
deek is to be insulated. 


Vegetable and Similar Oils 

D 2405 Deep or peak tanks carrying vegetable 
or similar oils are to be separated from those carrying 
oil fuel or fresh water, by a ecofferdam. 
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AIR, OVERFLOW AND SOUNDING PIPES 


Air and Overflow Pipes 


401 Air pipes are to be fitted at the outboard 
corners of tanks at the opposite end of the tank to 
that at which the filling pipes are placed and/or at 
the highest part of the tank. 

Where the tank top is of unusual or irregular 
profile, special consideration will be given to the 
number and position of the air pipes. 

Where a single air pipe is fitted it is not to be 
used as a filling pipe. 

Nameplates are to be affixed to the upper ends of 
all air pipes. 


402 Air pipes to double bottom tanks, deep 
tanks extending to the shell plating or tanks which 
can be run up from the sea are to be led to above 
the bulkhead deck. 

Air pipes to oil fuel and cargo oil tanks, coffer- 
dams and all tanks whieh can be pumped up are to 
be led to the open. (For height of air pipes above 
deck, see D 2409, quoted at end of this Section.) 


403 The open ends of air pipes to oil fuel and 
cargo oil tanks are to be situated where no danger 
will be incurred from issuing oil or vapour when 
the tank is being filled and each opening is to be 
furnished with a wire gauze diaphragm of incor- 
rodible material which can be readily removed for 
cleaning or renewal. 


404 Arrangements are to be made to prevent 
excessive pressure coming on the tanks in the event 
of positive closing appliances being fitted to the 
upper ends of those air pipes which also serve as 


overflow pipes. Details of these precautionary 
arrangements are to be submitted. 
405 In the ease of all tanks which can be pumped 


up, either by the ship’s pumps or by shore pumps 
through a filling main, the total cross-sectional area 
of the air pipes to each tank or of the overflow pipes 
where an overflow system is provided, is to be not less 
than 50 per cent greater than the area of the effective 
filling pipes. 

In wire gauze diaphragms at air pipe openings, 
the area of the clear opening is to be not less than 
the cross-sectional area required for the pipe. 


Air pipes are to be not less than 2 inch bore. 
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406 The arrangement of the overflow system is 
to be such that in the event of any one of the tanks 
being bilged, tanks situated in other watertight com- 
partments of the ship cannot be flooded from the sea 
through the overflow main. 

Air and overflow pipes are to be arranged to be 
self-draining under normal conditions of trim. 


407 If an overflow system is provided for the oil 
fuel storage or cargo oil tanks, the discharge from 
this system is to be led to an overflow tank. 

Overflows from settling or daily service tanks 
are to be led back to the storage tanks or to an 
overflow tank, and an alarm device or a sight glass 
in the overflow pipe is to be provided to indicate 
when the tanks are overflowing. 

Alternatively, the alarm device may be arranged 
to give warning when the oil reaches a predetermined 
level in the settling or daily service tanks. 

Overflow tanks which are the only means of 
relieving the storage tanks of undue pressure are to 
be of sufficient capacity to take 10 minutes’ flow at 
the normal rate of loading. 


408 Where overflows from tanks which are used 
for the alternative carriage of oil and water ballast 
are connected to an overflow system, arrangements 
are to be made to prevent water ballast overflowing 
into tanks containing oil (see also KE 320), 


409 Air and overflow pipes are to be of steel 
or wrought iron and should have a minimum thickness 
of -19 inch. Pipes shghtly less in thickness may be 
accepted, provided they be suitably coated to prevent 
corrosion. Where not in contaet with oil fuel or cargo 
oil, suitable proteetion may be provided by galvanising 
the pipes on completion. 

Where flanged connections are employed, heavy 
flanges with closely spaced bolts are to be fitted. 


Sounding Pipes 


440 Provision is to be made for sounding all 
tanks, and the bilges of those compartments which 
are not at all times readily accessible. 

The soundings are to be taken as near the 
suction pipes as practicable. 


441. Tank sounding devices will be accepted in 
lieu of sounding pipes, provided details of the devices 
have been submitted for consideration and accepted by 
the Committee. These devices are to be tested, after 
fitting on board, to the satisfaction of the Surveyors. 
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442 Sounding pipes, including those for the 
double bottom tanks below the machinery spaces, 
should be led to positions above the bulkhead deck 
which are at all times accessible. 

These pipes should be as straight as practicable, 
and if eurved to suit the structure of the ship, the 
curvature must be sufficiently easy to permit the 
ready passage of the sounding rod or chain. 

Nameplates are to be affixed to the upper ends 
of all sounding pipes. 


443 In machinery spaces and tunnels where it 
is not always practicable to extend the sounding 
pipes as mentioned in 412, short sounding pipes 
extending to readily accessible positions above the 
platform may be fitted, provided those to oil fuel and 
lubricating oil tanks are not situated adjacent to 
boilers or electrie generators or motors, and are fitted 
with. cocks having parallel plugs with permanently 
attached handles so loaded that, on being released, 
they automatically close the cocks. 

Short sounding pipes to tanks other than oil 
tanks are to be fitted with shut-off cocks or with 
serew caps attached to the pipes by chains. 


444 Neither round gauge glasses nor test.cocks 
are to be used for ascertaining the level of oil in 
storage, settling or service tanks, but suitably pro- 
tected gauges of approved design, having flat glasses 
of substantial thickness and_ self-closing cocks or 
valves, may be fitted on shallow settling or service 
tanks. 


445 Sounding pipes to oil compartments are not 
to terminate within refrigerated cargo chambers or 
in the fan and battery rooms for these chambers, 
nor are these pipes to terminate in enclosed spaces 
from which access is provided to refrigerated cargo 
chambers or their fan and battery rooms, if it be 
practicable to avoid doing so. 

Where these sounding pipes do terminate in such 
spaces they are to be fitted with self-closing cocks 
having parallel plugs. 


446 Sounding pipes are to be not less than 14 
inch bore. Where sounding pipes pass through 
refrigerated spaces, or the insulation thereof, in which 
the temperatures contemplated are below 33° F., they 
are to be not less than 23 inch bore. 


447 All pipes, including scupper pipes, air pipes 
and sounding pipes, which pass through refrigerated 
chambers are to be well insulated. 
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Where such pipes pass through steel work which 
forms part of a boundary of a space, in which the 
temperature contemplated is below 33° F., the pipes 
are to be insulated from the plating, and in the case 
of pipes adjacent to the shell plating, metallic contact 
between the pipes and the shell plating or frames is 
to be arranged as far as practicable. 

448 Sounding pipes are to be of steel or 
wrought iron and should have a minimum thickness 
of -17 inch. Pipes slightly less in thickness may be 
accepted, provided they be suitably coated to prevent 
corrosion. Where not in contact with oil fuel or 
eargo oil, suitable protection may be provided by 
galvanising the pipes on completion. 

Where flanged connections are employed, heavy 
flanges with closely spaced bolts are to be fitted. 

449 Striking plates of adequate thickness and 
size are to be fitted under open ended sounding pipes. 

When slotted sounding pipes having closed ends 
are employed, the closing plugs are to be of sub- 
stantial construction. 


420 Elbow sounding pipes are not to be used 
for deep tanks unless the elbows are situated within 
closed cofferdams or within tanks containing similar 
liquids. 

They may, however, be fitted to other tanks and 
may be used for sounding bilges, provided it is not 
practicable to lead them direct to the tanks or 
compartments. 

The elbows are to be of heavy construction and 
adequately supported. 

424 The internal lengths of short sounding 
pipes are not to be arranged for the escape of air 
or vapour from the tanks into the compartments in 
which they are situated. 


Extract from Chapter D for reference 
Air and Sounding Pipes 

D2409 The height of air pipes, from upper 
surface of deck to opening, on decks exposed to the 
weather, is to be as follows :— 

On the uppermost continuous deck where the 
draught is the maximum permitted for the dimensions 
of the ship, with the depth D measured to that 
deck ... ay Le 36 inches. 

On raised quarter decks 30 inches. 

On superstructure decks other than 
quarter decks, but ineluding those extending for the 
full length of the ship 18 inches. 


raised 
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D 2440 Openings of air and sounding pipes are 
to be provided with satisfactory arrangements to 
prevent the free entry of water. 

D2444 Striking plates of sufficient thickness, or 
their equivalent, are to be fitted under all sounding 
pipes. 

D 2442 “In all cargo spaces or coal bunkers, air 
and sounding pipes are to be well protected and in 
coal bunkers the protection is to be of steel. 


Section 5 
PRESSURE PIPES 
Copper Pipes 
504 Pipes made from the electro-deposition of 
copper on a mandril are not to be used. 
502 Pipes are to be carefully annealed on com- 
pletion and prior to testing by hydrauli¢ pressure. 


503 All pipes which are subject to a working 
pressure over 75 lb. per square inch are to be 
seamless. 


504 Steam pipes intended for a working pres- 
sure over 180 lb. per square inch are not to be of 
copper when the internal diameter exceeds 5 inches. 


505 Copper pipes are not to be used for a 
temperature above 425° F. 


506 The working pressure to be allowed on 
copper pipes is to be determined by the following 
formula :— 

(t—3) x F 

d 

where WP = working pressure, in lb. per square inch, 
which, in the case of feed pipes, is to be 
taken as 1-25 times the boiler pressure, 


WP= 


d 

t= 

F = 60 for seamless pipes, 
45 for brazed pipes. 


internal diameter, in inches, 


thickness, in 100ths of an inch, 


507 Where copper pipes are bent, they are to 
be made thicker by 1 s.w.G. (approximately -02 inch) 
than required by 506 to provide for thinning at the 
bend. 

In no case is the radius of curvature at the 
centre line of the pipe to be less than twice the 
external diameter of the pipe. 
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Steel Pipes 

508 Steam and other pipes for temperatures not 
exceeding 850° F. may be made of mild steel com- 
plying with the requirements of P 13. 

Where it is proposed to use special heat resisting 
materials for any temperature exceeding 800° F., full 
particulars are to be submitted. 


509 Steam pipes for pressures above 250 lb. per 
square inch or temperatures above 425° F., feed pipes 
and oil pressure pipes conveying heated oil are to be 
seamless. 


510 Pipes, other than those mentioned in 509, 
may be lap welded, provided the welded seams are 
formed by an approved mechanical process. 


541. Pipes having butt welded longitudinal 
seams are not to be used for oil fuel systems, for 
heating coils in oil tanks, or for pressures exceeding 
50 lb. per square inch. 


542 On completion of any work on steel pipes 
for pressures in excess of 150 lb. per square inch or 
temperatures in excess of 500° F., which involves 
heating, whether for welding the joint or bending 
the pipe, or for any other purpose, the pipes are to 
be stress relieved at about 600°/650° C. 

The requirements of this paragraph do not apply 
to the welding of flanges attached by methods D, E 
and H illustrated in 518. 

543 The working pressure to be allowed on 
steel pipes is to be determined from the following 
formula :— 

» 

z pe ie 

where WP = working pressure, in Ib. per square inch; 
in the case of feed pipes, WP is generally 
to be taken as 1-25 times the boiler 
pressure, or boiler pressure + 100 lb. 
per square inch, whichever is the 
greater, but in no ease is to be less than 
the maximum pressure which can be 
developed in the feed line, 


Wiebe (t - C) t 


or 


t — thickness of pipe, in inches, 
D = external diameter of pipe, in inches, 
C= -06 for compressed air and oil fuel 


pressure pipes, seamless, 
‘O08 for other pipes, seamless, cold finished, 
‘10 for other pipes, seamless, hot finished, 
12 for lap welded pipes, 
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S = for seamless mild steel pipes— 
7,500 lb. per square inch up to 650° F’., 
7,000 Ib. per square inch at 700° F., 
6,460 Ib. per square inch at 750° i 
5,850 lb. per square inch at 800° F., 
5,080 lb. per square inch at 850° F., 
(intermediate values by interpolation.) 
for lap welded pipes— 
5,000 lb. per square inch. 


Attachment of Flanges to Steel Pipes 
544 Flanges may be attached to pipes by means 
of serewing and expanding or welding. 


545 Firms proposing to attach flanges 
branches to pipes-by means of welding should, in the 
first instance, in the presence of the Surveyors, weld 
specimens which are to be cut up for the purpose of 
ascertaining that the weld metal is sound and the 
penetration satisfactory. 

Periodically check tests similar to the foregoing 
are to be carried out at the Surveyor’s discretion. 


or 


546 Where flanges are welded-on by the oxy- 
acetylene or metal are processes, the welding is to 
be carried out by means of approved filler rods, or 
electrodes. 


547 Where flanges are secured by screwing, the 
pipe and flange are to be screwed with a vanishing 
thread and the diameter of the screwed portion of 
the pipe over the thread must not be appreciably less 
than the outside diameter of the unscrewed pipe. 
After the flange has been screwed hard home the 
pipe is to be expanded into the flange and may be 
provided with a sealing weld. (See methods D and 
E illustrated in 518.) 

The vanishing thread on a pipe is to be not less 
than three pitches in length, and the diameter at the 
root of the thread is to increase uniformly from the 
standard root diameter to the diameter at the top 
of the /thread. This may be produced by suitably 
erinding the dies, and the flange should be tapered 
out to the same formation. 


548 Flanges which employ welding wholly or 
partly as a method of attachment may be attached 
by any of the methods illustrated. 

Alternative methods of attachment will be 
accepted, provided details are submitted, the pressure 
and temperature conditions being stated. 
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TypicaL ACCEPTABLE METHODS OF SECURING 
FLANGES TO STEEL PIPES 


ete 
D 


SEALING 
WELD 


NOTE:—The proportions indicated for the welds are minima only. 


= Maximum pressure Maximum 
Type lb. per square inch temperature 
A, BandC All pressure and temperature conditions 
Steam pipes . 450 750° F. 
DandE | Feed and other pipes 
not subjected to high 
temperature 600 
Steam pipes 250 750° F. 
F Feed and other pipes 
not subjected to high 
temperature 350 
G 200 500° PF. 
H 150 500° F. 
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549 Where branches are attached by means of 
welding to steam or other pressure pipes, suitable 
reinforcement is to be provided in way of the branch 
or the thicknesses of both branch and pipe are to be 
inereased to maintain the strength of the pipe. 

These requirements also apply to fabricated 
braneh pieces. 


Hydraulic Test Pressures 

520 Pipes, valves or fittings intended for 
working pressures in excess of 150 lb. per square 
inch are to be subjected, on completion, to a 
hydraulic test of not less than twice the working 
pressures defined in 506 and 513. 

In the ease of oil fuel pipes and heating coils 
in oil tanks, hydraulie tests are to be earried out on 
the completed systems, as required by E309 and 
E311 for oil pipes, and E331 for heating coils. 


Reduced Pressure Lines 

524 Pipe lines which are situated on the low 
pressure side of reducing valves and which are not 
designed to withstand the full pressure at the source 
of supply are to be fitted with pressure gauges and 
with relief valves having sufficient discharge capacity 
to protect the piping against excessive pressure. 


Cast Iron Pipes 
522 Where it is desired to use pressure pipes 
of east iron, details are to be submitted. 


Section 6 
STEAM PIPE RANGES 


Provision for Expansion 

601 In all steam pipe ranges provision is to 
be made for expansion and contraction to take place 
without unduly straining the pipes. 

Where corrugated pipes are used, particulars 
are to be submitted. 


Drainage 

602 The slope of the pipes and the number and 
position of the drain cocks or valves are to be such 
that water can be efficiently drained from any 
portion of the steam pipe range when the ship is in 
normal trim and is either upright or has a list up 
to 5 degrees. 

Arrangements are to be made for ready access 
to the drain cocks or valves. 
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Pipes in way of Holds 


603 Pipes conveying steam are not to be led 
through spaces which may be used for cargo, except 
with the approval of the Committee. 

If these pipes are led through shaft tunnels, pipe 
tunnels in way of cargo holds or through duct keels, 
they are to be efficiently secured and insulated. 


Materials 


604 Valves and fittings subjected to steam 
pressures exceeding 150 lb. per square inch or to 
steam temperatures exceeding 425° F., and main 
engine stop valve chests, are to be of steel or other 
approved material. 


605 For the working pressures and test pressure 
of steam pipes of copper or steel, see EH 506, E513 and 
E 520. 


Steam for Fire Extinguishing in Cargo Holds 
606 Where steam is used for fire extinguishing 
in cargo holds, provision is to be made to prevent 
damage to cargo by leakage of steam or by drip. 
Details of the proposed precautionary measures 
are to be submitted. 


Section 7 


BOILER FEED WATER SYSTEMS 


Feed Pumps 


701 Two separate means of feed are to be 
provided for all main, auxiliary and donkey boilers 
which are required for essential services, with the 
exception of boilers heated exclusively by exhaust 
gases, where one means of feed will be accepted. 


702 Not less than two feed pumping units are 
to be provided, each of which is to be capable of 
supplying the requisite amount of feed water to the 
boilers under full load conditions. 


703 <A feed pumping unit is to consist of one 
or more power pumps suitably connected and is to 
have a total capacity not less than that required 
in 702. 


704 The pump(s) of one main boiler feed unit 
may be worked from the main engines, but those of 
the other unit are to be independently driven. 
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705 In twin screw steamers in which there is 
only one independent feed pump, each main engine 
is to be fitted with a feed pump of adequate capacity. 
Where both of the feed pumping units are inde- 
pendently driven, each unit is to be connected to 
deal with the condensate from both engines or from 
either engine. 


706 Independent feed pumps required for 
feeding the main boilers are to be fitted with 
automatic regulators for controlling their output. 


707 Where main-engine driven feed pumps are 
fitted and there is only one independent feed pump, 
a harbour feed pump or an injector is to be fitted 
to provide the second means of feed to the boilers 
which are in use when the main engines are not 
working. 

708 eed pumps are to be provided with valves 
or cocks so that either pumping unit may continue 
in operation. when the pumps of the other unit are 
being opened up for. overhaul or adjustment. 


Sea Suction 


709 One of the independent feed pumps is to 
be provided with an emergency suction to the sea, 
except in the cases mentioned in 710. 

Suctions are also to be provided from this pump 
to the hotwell or condenser, unless suitable stand-by 
connections have already been provided for this 
purpose. 


740 In the ease of water tube boilers or high 
pressure cylindrical boilers, the sea suction to a feed 
pump may be omitted if large reserve feed tanks are 
provided and an evaporator of adequate capacity is 
fitted. 


Reserve Feed Water 


744 All ships fitted with boilers are to be 
provided with storage space for reserve feed water, 
the structural and piping arrangements being such 
that this water cannot be contaminated by oil or 
oily water. 


General Service Pump 


742 An auxiliary independent feed pump may 
be used for general service, provided it is not con- 
nected to tanks containing oil fuel or eargo oil or to 
tanks, cofferdams and bilges containing oily water. 

The valves on the suction pipes from the hotwell 
or condenser and the feed drain tank or filter are 
to be of non-return type. 
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Filters 


743 Where superheated steam is used in main 
or auxiliary engines of reciprocating type, filters are 
to be fitted to provide for the continuous filtration 
of the boiler feed water. 


744. Where a direct contact heater is supplied 
with exhaust steam from engines of reciprocating 
type, the feed water from the heater is to be led 
through the filters required by 713 or through 
additional filters arranged to provide for continuous 
filtration. 

In lieu of the additional filters, an efficient oil 
separator may be fitted in the steam supply to the 
heater. 


Cross-reference 


745 For materials, working pressure and test 
pressure of feed pipes, see E501 to E 520. 


Section 8° 
ENGINE COOLING WATER SYSTEMS 

Main Supply 

804 Provision is to be made for an adequate 
supply of cooling water to the main propelling 
machinery and essential auxiliary engines, also to 
the lubricating oil and fresh water coolers where 
these coolers are fitted. The cooling water pump(s) 


may be worked from the engines or be driven 
independently. 


Alternative Supply 


802 Provision is also to be made for a separate 
emergency supply of cooling water from a suitable 
pump. 


Sea Inlets 


803 Not less than two independent sea inlets 
are to be provided for the pumps supplying the 
salt water cooling system, one for the main pump 
and one for the stand-by pump. 

These inlets are to be low inlets and one of 
them may be the ballast pump or general service 
pump sea inlet. 


Stand-by Fresh Water Pump 


804 Where fresh water cooling is employed, a 
stand-by fresh water pump need not be fitted if 
there be suitable emergency connections from a salt 
water system. 
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Cooling Water Supply to Auxiliaries 


805 Where a group of auxiliaries receive their 
cooling water from a common system instead of each 
auxiliary having its own cooling water pump, a 
stand-by cooling water pump is to be provided for 
this auxiliary system. This pump may be a suitable 
general service pump. 


Strainers 


806 Where sea water is used for the direct 
cooling of the main engines and essential auxiliary 
engines, the cooling water suction pipes are to be 
provided with strainers which ean be cleaned without 
interruption to the cooling water supply. 


Relief Valves 

807 Cooling water pumps worked from the 
main engines are to be provided with relief valves 
on the pump discharge. 


Section 9 
LUBRICATING OIL SYSTEMS 


Pumps 

901 In ships of unrestricted class in which the 
lubricating oil for the main engines is circulated 
under pressure and the total power exceeds 400 
ih.p. in the ease of steam reciprocating engines 
and 350 s.h.p. in the case of turbines and internal 
combustion engines, not less than two lubricating oil 
pumps are to be fitted and connected ready for 
immediate use, each pump being of sufficient capacity 
for normal power. 

Similar provision is to be made where separate 
lubricating oil systems are employed for the operation 
of reverse reduction gears and oil operated couplings. 


Emergency Supply for Main Turbines and Main 
Turbo-Generators 

902 <A suitable emergency supply of lubricating 
oil is to be provided. This may be effected by 
arranging for an automatie gravity supply of lubri- 
eating oil sufficient to maintain adequate lubrication 
for not less than 3 minutes, and in the ease of turbo- 
generators until the unloaded turbine comes to rest 
from its maximum rated running speed. 

An alarm device is also to be arranged to give 
audible warning in the event of the failure of, or 
an appreciable reduction in, the supply of lubricating 
oil from the pump. 
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Strainers 


903 Where the lubricating oil for the main 
propelling engines and for the generator engines in 
electrically propelled .ships is cireulated under 
pressure, provision is to be made for efficiently 
straining the lubricating oil. 


904 The strainers or filters are to be eapable 
of being cleaned without stopping the oil supply to 
the engine. 


905 Where strainers are fitted on the discharge 
side of the lubricating oil pump, a relief valve in 
close cireuit is to be fitted between the pump and 
the strainer. 


Drip Trays 

906 In ships built of wood, easily drained 
metal or metal-lined trays are to be fitted to prevent 
saturation of the woodwork by leakage from the 
engine and its filters. 


Lubrication of Bearings 


907 For details of the requirements relating to 
the lubrication of bearings of electrie generators and 
motors, see L513 to L515, also M 230, M 231 and 
M 1216 to M 1218. 


Section 10 
PIPING FOR PETROL AND PARAFFIN ENGINES 


General 


4001 The arrangements are to comply, in 
general, with the requirements for steamers and 
ships propelled by heavy oil engines, in so far as 
these requirements are applicable. 

The special requirements detailed in 1002 to 1015 
are also to be complied with. 


Fuel Tank Filling 


4002 Filling stations are to be in the open, 
having permanent filling pipes to all tanks which 
are situated within enclosed spaces. 


Fuel Tank Air Pipes 


4003 All tanks are to be fitted with air pipes 
led to the open in positions where no danger will 
be ineurred by escaping gas or liquid. 
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The upper ends of the air pipes are to be fitted 
with wire gauze diaphragms of incorrodible material, 
which are to be readily detachable for cleaning. 


Fuel Tank Sounding 


4004 Wherever practicable, the arrangements 
for sounding the tanks are to be such that the 
quantity of fuel in the tanks can be readily ascer- 
tained from positions in the vicinity of the filling 
station. 


1005 Gauge glasses are not to be fitted to storage 
or service tanks containing either petrol or paraffin. 


4006 Sounding pipes are to be led to the open 
deck and are not to terminate in an enclosed space. 
Striking plates are to be fitted under all sounding 
pipes, and the sounding rods are to be of non- 
ferrous material. 


Ventilation 


4007 The engine room and the compartments in 
which the fuel tanks are situated are to be efficiently 
ventilated. 


Drainage 


4008 All separate fuel tanks are to be provided 
with metal trays to prevent any possible leakage from 
the tanks into the bilges. Similar provision is to 
be made for dealing with leakage from filters and 
carburettors. 


1009 Drip trays are to be so arranged that they 
ean be readily drained by a hand pump or into a 
portable container through a drain cock. 


4010 In ships built of wood, drip trays are to be 
fitted under the main and auxiliary engines and 
lubricating oil filters and pumps to prevent saturation 
of the woodwork by lubricating oil. 


Large trays under engines .may, however, be 
replaced by small trays fitted under all parts of the 


engine from which leakage of lubricating oil 
possible. 


is 


Suitable arrangements are to be made for eol- 
lecting the drainage from the crank ease when 
renewing the engine lubricating oil. 


4044. Trays under petrol tanks, carburettors or 
vaporisers and filters are to be covered with wire 
gauze. 
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Piping 

4042 All petrol or paraffin fuel pipes are to be 
of annealed seamless copper with flexible bends, and 
the joints are to be conical, metal to metal. 

Where alternative arrangements are desired, 
details are to be submitted. 

The pipes are to be led in positions where they 
are protected from mechanical injury and, as far as 
practicable, they are to be exposed to view througb- 
out their length. 


4013. The carburettor or vaporiser and the filters 
are to be provided with shut-off valves or cocks to 
permit of their being opened up for overhaul without 
emptying the connecting pipes. 


4014 Carburettors and vaporisers are to be so 
designed that when the engine is stopped the fuel 
supply is automatically shut off. 

Tf an overflow is provided in the carburettor or 
vaporiser, a gauze-covered tray, as required by 1008 
to 1011, is to be fitted to prevent the fuel from flowing 
into the bilges. 

Strong metallic gauze diaphragms are to be fitted 
either between the carburettor or vaporiser and the 
eylinders, or at the air inlets. 


40145 . The exhaust pipes and silencer are to be 
efficiently water cooled or lagged to prevent damage 
by heat, and if the exhaust is led overboard near the 
load water line, means are to be provided to prevent 
water from being syphoned back to the engine. 
Special arrangements are to be made for drainage 
if the exhausts are cooled by water spray. 


Section 11 


PUMPING ARRANGEMENTS FOR SHIPS 
NOT FITTED WITH PROPELLING MACHINERY 


Hand Pumps 


4401 Where auxiliary power is not provided, 
hand pumps are to be fitted in number and position 
as may be required for the efficient drainage of the 
ship. 

The pumps are to be capable of being worked 
from the upper deck or from positions above the 
load water line which are at all times readily acces- 
sible. 

The suction lift is not to exceed 24 feet, and is 
to be well within the eapacity of the pump. 


PUMPING AND PIPING 


4402 The sizes of the hand pumps are not to be 
less than given in the following table : 
Hand Pumps 
Diameter | Bore of Suction 
of barre] pipe of bucket 


of bucket pumps and semi- 
pump rotary pumps 


Tonnage under Upper Deck 


inches inches 
Not exceeding 500 tons 
Above 500 tons but not 
exceeding 1,000 tons... 4} 
Above 1,000 tons but not 
exceeding 2,000 tons 
Above 2,000 tons ... 


to 


» 
54 
Where the ship is closely subdivided into small 
watertight compartments 2 inch bore suctions will be 


accepted. 


Power Pumps 

4103 In ships in which auxiliary power is 
available on board, power pump suctions are to be 
provided for dealing with the drainage of tanks and 
of the bilges of the principal compartments. 

The pumping arrangements are to be as required 
for self-propelled ships in so far as these require- 
ments are applicable, duly modified to suit the size 
and service of the ship. 

Details of the pumping arrangements are to be 
submitted for special consideration. 

Fire Extinguishing 

4104 Wherever practicable, a power pump or 
hand pump is to be fitted having a suction from 
the sea and a discharge to deck for fire extinguishing 
purposes. 

Where oil fuel is used for the generation of 
power, details of the fire extinguishing appliances 
are to be submitted. 


Section 12 


PETROLEUM AND OTHER LIQUID CARGOES HAVING 
A FLASH POINT BELOW 150° F. 


General 

1204. The following requirements are based on 
the assumption that the ships are of normal tanker 
type having the main propelling machinery aft. 

Departures from normal type will require 
special consideration. 
Cargo Oil System 

1202 A complete system of piping and pumps 
is to be fitted for dealing with the cargo oil. 
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1203 Cargo pump rooms are to be enclosed by 
oiltight bulkheads and are to have no direct com- 
munieation with machinery spaces. 


1204 Pumps for the purpose of filling or 
emptying the cargo oil tanks are to be used exclu- 
sively for this purpose, except as provided in 1207. 
They are not to have any connections to compart- 
ments outside the range of cargo oil tanks. 

Cargo oil pumps are to be capable of being 
controlled from outside the pump rooms, as well as 
at the pumps. 


4205 The pumps are to be provided with effective 
escape valves which are to be in close circuit, i.e., 
discharging to the suction side of the pumps. 


4206 Expansion joints or bends are to be pro- 
vided where necessary in the cargo pipe lines. 


4207 Provision is to be made for the bilge 
drainage of the cargo pump rooms by pump or bilge 
ejector suctions. The eargo pumps or cargo strip- 
ping pumps may be used for this purpose, provided 
the bilge suections are fitted with serew-down non- 
return valves and, in addition, an isolating valve or 
cock be fitted on the pump connection to the bilge 
chest. The pump room bilges of small tankers may 
be drained by means of a hand pump having a 2 inch 
bore suction. 

Pump room suctions are not to enter machinery 
spaces. 


4208 Pump rooms are to be provided with ready 
means of access and adequate ventilation. 


4209 Ullage plugs or sighting ports are to be 
provided at each tank to enable the amount of ullage 
to be ascertained. 


4210 Provision is to be made for the gas freeing 
of the eargo oil tanks when the cargo has been 
discharged and for the ventilation and gas freeing 
of all compartments adjacent to eargo oil tanks. 


4244 Vapour pipes are to be fitted to the hatches 
of the cargo oil tanks and connected through shut-off 
eoeks or valves to a vapour line led up the mast to 
a position above the navigation lights. The outlets 
from these vapour mains are to be provided with 
readily renewable wire gauze or safety heads of 
approved type. If alternative means of dealing 
with the vapour are desired, details are to be 
submitted. 
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Bilge, Ballast, Oil Fuel and other Piping not within 
the Cargo Oil System 
4242 The pumping arrangements in the machi- 
nery space and at the forward end of the ship are 
to comply with the requirements for general cargo 
ships in so far as they are applicable and with the 
special requirements detailed in 1218 to 1217. 


4243 A separate power pump is to be fitted in 
a suitable compartment forward of the cargo tanks 
to deal with bilge drainage, water ballast and oil fuel 
pumping at the fore end of the ship. 


In smail tankers, a forward power pump may 
be dispensed with, provided suitable alternative 
arrangements are made, details of which are to be 
submitted. 


_ 4244 Where the after deep cofferdam can be 
filled with water ballast, a ballast pump in the main 
engine room may be used for emptying the cofferdam, 
provided the suction be led direct to the pump and 
not to anengine room pipe system. 


4945 Cofferdams are not to have any connections 
to the eargo oil tanks or eargo oil lines. 


Where intended to be dry compartments only, 
hand pumps or bilge ejector suctions are to be 
provided. 


Cofferdams are to be provided with sounding 
pipes and with air pipes led to the open. These air 
pipes are to be fitted with wire gauze diaphragms at 
their outlets. 


4246 Bilge, ballast, oil fuel and other piping 
connected to the pumps at the ends of the ship are 
not to pass through the cargo oil tanks or have any 
connection with these tanks. 


Cargo oil pipes are not to pass through ballast 
or oil fuel tanks or through compartments which are 


external to the cargo oil system. - 
| 
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4247 The oil fuel bunkering system is to be 
entirely separate from the cargo oil system. 


Steam and Exhaust Piping 


4248 Where heating coils are provided in the 
cargo oil tanks they are to be made and fitted under 
the usual conditions of survey and testing. (See 
E 508 to E 522 and E 601 to E 605.) 

An observation tank is to be provided for the 
heating coil drains and is to be situated in a well 
ventilated and well lighted part of the machinery 
space remote from the boilers. 


4249 Steaming out and fire extinguishing con- 
nections for cargo oil tanks or cargo oil pipe lines 
are to be fitted with valves of non-return type and 
the main supply to these connections is to be fitted 
with a master valve placed in a readily accessible 
position clear of the tanks. 


1220 In the cargo pump rooms, drain pipes from 
steam or exhaust pipes or from the steam cylinders 
of the pumps are to terminate well above the level 
of the bilges. 


Motive Power of Cargo Oil Pumps 

4224 Where the cargo oil pumps are not driven 
by steam, plans of the arrangements for driving the 
pumps are to be submitted. 


4222 Where cargo pumps are driven by shafting 
which passes through a pump room bulkhead or deck, 
gastight glands with efficient means of lubrication 
are to be fitted to the shaft at the pump room plating. 


Fire Extinguishing Arrangements 

4223 The cargo pump rooms are to be provided 
with a deck operated fire extinguishing system using 
steam, CO, or other suitable medium. 

In addition, two portable foam extinguishers are 
to be provided, one at the pumps and one at the pump 
room entrance. 
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FIRE EXTINGUISHING ARRANGEMENTS 


These arrangements are at present under revision 
and in the meantime the following outline require- 
ments are to be complied with so far as they are 
applicable :— 


Wash Deck Service 


(1) An independent power pump is to be arranged 
to draw from the sea and to deliver water on deck, 
and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts and other small 
ships) the water service can be used at both ends of 
the ship at the same time. 
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Fire Extinguishing Appliances in Ships Burning 
Oil Fuel 


(2) Steam is to be led to pipes perforated for 
the emission of steam into the lower parts of the 
boiler room or other machinery compartments con- 
taining oil fuel apparatus or deep storage tanks. 


(3) The steam supply to this fire extinguishing 
apparatus is to be controlled from a readily accessible 
position outside the compartment. 


(4) Where steam fire extinguishing apparatus 
is not fitted in the machinery spaces of steamers or 
motorships, equivalent apparatus is to be provided, 
details of which are to be submitted for approval. 
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CONDITIONS FOR SURVEY OF MACHINERY 
DURING CONSTRUCTION 


Section 1 


401 The materials used in the construction of 
the machinery, boilers and pressure vessels are to 
comply with the requirements of Chapter P. The 
machinery, boilers and pressure vessels are to be 
inspected throughout, the boilers and pressure vessels 
tested by hydraulic pressure, and the machinery tested 
under full power working conditions by the Society’s 
Engineer Surveyors, who will furnish a report to the 
Committee. If found satisfactory, the Committee 
will thereupon grant a certificate, and insert in the 
Register Book the appropriate class notation, as set 
forth in Chapter B, indicating that the machinery, 
boilers and pressure vessels are certified to have been 
in good order and safe working condition on that date. 


102 In eases of machinery or new boilers 
which have been built under Special Survey, the dis- 
tinguishing mark *§ in red will be inserted before the 
appropriate class notation, as set forth in Chapter B. 


103 In ships built under Special Survey,. the 
following items of machinery are also to be constructed 
under Special Survey :— 


The main and auxiliary engines and _ boilers, 
superheaters, economisers (including press boilers and 
similar apparatus for floating whale-oil factories), 
steering engines, air receivers, air compressors, oil 
fuel burning units, feed pumps, circulating and 
cooling water pumps, fire and bilge pumps, air pumps, 
ballast and oil fuel transfer pumps, water extraction 
pumps, lubricating oil pumps, fuel valve cooling 
pumps for heavy oil engines, forced draught fans, 
evaporators, distiller units, feed water heaters and 
pressure filters intended for essential services and 
domestic boilers intended for working pressures 
exceeding 50 lb. per square inch or having heating 
surfaces greater than 50 square feet. 
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104 In order to facilitate the inspection, plans 
in triplicate of the following items are to be submitted 
for consideration before the work is commenced :— 


Boilers, superheaters and economisers. 

Evaporators, feed water heaters and feed water 

pressure filters. 

Air receivers. 

Crank, thrust, intermediate and screw shafting. 

Cluteh and reversing gear. 

Reduction gearing. (See also H 503.) 

Note.—For plans of Pumping and Piping required to be 
submitted. see E 101. 

105 Where it is proposed to depart from the 
requirements of the Rules, the Committee will be 
prepared to give consideration to the cireumstances 
of any special ease. 


406 Any novelty in the construction of the 
machinery, boilers or pressure vessels is to be reported 
to the Committee. 


407 The Surveyors are to examine the materials 
and workmanship from the commencement of the 
work until the final test of the machinery under full 
power working conditions; any defects, etc., are to be 
pointed out as early as possible. 


408 The Surveyors may also, if requested, com- 
pare the work as it progresses with the requirements 
of the specification agreed upon by the parties con- 
cerned, and certify to the conditions thereof, as far 
as can be seen, being satisfactorily complied with. 


409 The machinery and boilers are to be securely 
fixed to the ship’s structure to the satisfaction of the 
Surveyor. The bed plates, gear cases, thrust blocks 
and boiler fastenings are to be of robust construction. 


440 For conditions relating to the survey during 
construction of Electric Propelling Machinery, Elec- 
trical Equipment and Refrigerating Machinery and 
Appliances, see L 1 and L2, M1 and N 1 respectively. 
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STEAM ENGINES, INTERNAL COMBUSTION ENGINES, 
REDUCTION GEARING AND AUXILIARY MACHINERY 


Section 1 
GENERAL REQUIREMENTS FOR SHAFTING 


Materials for Shafts 

101 Shafts may be forged from ingot steel, wrought 
iron bars piled, or scrap wrought iron, and they may be 
wrought by hammer, press, or where in straight lengths, by 
rolling mill. 

102 If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 

103 Where ingot steel is used for shafts it is to comply 
generally with the requirements of P 10. 

104 Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 


Materials for Couplings 

105 Couplings of wrought iron shafts may be welded 
to the body of the shaft, but those of ingot steel shafts are 
to be forged from the solid or by upsetting the ends by 
hydraulic pressure. 

106 Couplings where separate from the shaft, may be 
forged from ingot steel or wrought iron ; or they may be 
steel castings. 

Materials for Crank Shaft Webs 

107 Webs of built crank shafts may be forged or rolled 
from ingot steel or wrought iron ; or they may be steel castings. 

108 The material of rolled or forged steel webs is to 
comply with the requirements of P 10. The test pieces are 
to be taken crosswise from the webs as rolled or forged. 


109 The material of cast steel webs is to comply with 
the requirements of P 9. 
Inspection 


110 All shafts are to be turned all over and are to be 
examined when rough turned and when finished. 
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Alignment Gauges 

111 Gauges of an approved type for testing the 
alignment of the crank shafts of main steam reciprocating 
engines and main and auxiliary heavy oil engines are to be 
supplied with all new engines. 

Main and auxiliary steam turbines are to be provided 
with gauges of an approved type for testing the alignment 
of the rotor, pinion and gear wheel shafts. 

All alignment gauges are to be adjusted in the presence 
of the Surveyor. 


Section 2 


STEAM RECIPROCATING ENGINES 

Dimensions of Shafts 

201 ‘The dimensions of the shafts of steam engines are 
not to be less than those given by the following formule. 
The formule do not, however, take into consideration the 
possibility of severe torsional vibration stresses arising in the 
shafting and where the circumstances are such as to indicate 
that critical speeds will occur within the range of working 
speeds, the sizes of shafting are to be specially submitted for 
the consideration of the Committee. 


Intermediate Shaft 
202 ‘The diameter of the intermediate shaft is not to 
be less than that given by the following formula :— 
Diameter of intermediate shaft, in inches= 


8/D? x S x WP 
Veer) 


where WP = working pressure in the boiler, in lb. per 
square inch, 

D = diameter, in inches, of the low pressure 
cylinder or the equivalent diameter 
where two or more low pressure 
cylinders are fitted 


H = diameter, in inches, of the high pressure 
cylinder. 
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S = stroke of the piston, in inches, 
C is a coefficient given in the following Table :— 


COMPOUND, TRIPLE VALUES OF C 
OR QUADRUPLE 
EXPANSION 
2 Ocean going and Ships trading on 
RECIPROCATING Home trade estuaries. rivers, 
ENGINES ships lochs and lakes 
2 cranks at 90°... 1900 2100 
2 cranks at 180° ... 1350 1500 
3 cranks at 120° ... 2150 2400 
4 cranks balanced... 2150 2400 
4 cranks at 90° 2100 | 2300 
| 


For the diameter of the intermediate shafting of steam 
reciprocating engines combined with exhaust steam turbines, 
see H 303. 


Crank Shafts 


203 ‘The diameter of the crank shaft is not to be less 
than 1-05 times that required for the intermediate shaft. 


Crank Webs of Solid Forged Shafts 

204 In solid forged shafts the breadth of the webs 
should not be less than 1°33 times and the thickness not less 
than °56 times the diameter required for the crank shaft 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 


Crank Webs of Built Shafts 


205 ‘The dimensions of the crank webs of built shafts 
are not to be less than those given by the following formule :— 


nN = 62b50..0 
“id 
t= ,/Bxe 
h 


where h = thickness of the web, measured para!lel to 
the axis, in inches, 
‘t = thickness of metal around the eyeholes, 
measured radially, in inches, 
d = diameter required for the crank shaft, in 


inches. 


206 Reference marks are to be provided on the outer 
junction of the crank webs with the journals and crank pins. 


Shrinkage Allowance 


207 Crank webs are to be securely shrunk on the 
journals and crank pins. If dowels are not fitted at the 
junction of the journals and webs, the yield point of the 
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material of the webs is to be not less than 14 tons per 
square inch, and the shrinkage allowance is to be between 
sk and ;},, of the diameter of the shaft. 


Thrust Shafts 


208 The diameter at the collars of thrust shafts 
transmitting torque is not to be less than 1-05 times that 
required for the intermediate shaft. Thrust shafts may be 
tapered down outside the collars to the diameter required for 
the intermediate shaft. 


Tube Shafts 


209 The diameter of the tube shaft which passes 
through stern tubes but does not carry the screw propellers, 
is not to be less than 1°05 times that required for the 
intermediate shaft, and any part of the shaft within the tube 
which may be exposed to sea water is not to be less than 
1-075 times that required for the intermediate shaft. 


Screw Shafts 


210 The diameter of the screw shaft carrying the 
screw propellers, is not to be less than that given by the 
following formula :— 

P 


Cc 


where d = diameter required for the intermediate 
shaft, in inches, 


Diameter of screw shaft, in inches = d + 


P 


diameter of the propeller, in inches, 
144 when the shaft is fitted with a continuous 
liner, 
100 when the shaft is not fitted with a 
continuous liner. 
211 Screw shafts which run in stern tubes may have 
the end forward of the stern gland tapered down to a 
diameter, at the coupling flange, of 1°05 times that required 
for the intermediate shaft. : 
212 For screw shafts of ships intended to have the 
notation “ Strengthened for Navigation in Ice,” see 225. 


Bronze Liners on Shafts 


213 The thickness of liners fitted on screw shafts or 
on tube shafts, in way of the bushes, is not to be less than 
that given by the following formula :— 


OF 
32 
where t = thickness of the liner, in inches, 
d = diameter required for the screw or tube 


shaft under the liner, in inches. 
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214 
bushes is not to be less than 


The thickness of a continuous liner between the 
“75t. 

215 Continuous liners should be cast in one piece or, 
if made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


216 Liners are to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. 

217 If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 


218 Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


Stern bush 


219 
to and supporting the propeller is not to be less than four 


The length of the bearing in the stern bush next 


times the diameter required for the screw shaft under the 
liner. 


Couplings 
220 


faces of the couplings is not to be less than that given by 


The diameter of the coupling bolts at the joining 


the following formula :— 


Diameter of coupling bolts, in inches = 


ad? 
Ay ae AE 


where d = diameter required for the intermediate 
shaft, in inches, 
n = number of bolts in the coupling, 
r= radius of the pitch circle of the bolts, 
in inches. 


221 The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter 
of the coupling bolts at the face of the coupling. The 
thickness of the screw shaft coupling flange is not to be less 
than -25 of the diameter required for the intermediate shaft. 


222 
flange starts from the shaft should not be less than +125 


The radius of curvature at the fillet where the 


of the diameter of the shaft adjacent to the flange. 


223 Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 


251 


Chapter H 


Bronze propellers 


224 Where bronze is used for propellers or propeller 
blades, it is to comply with the requirements of P 14. 


Ships having the notation ‘ Strengthened 
for navigation in ice”’. 


Screw Shaft 


225 The diameter of the screw shaft is to be increased 
5 per cent above that determined by 210. 


Propeller 

226 The propeller or propelier blades are to be made 
of cast steel or other approved material. The material is 
to comply with the requirements of P 9 or P 14. 


Section 3 
TURBINES AND PROPELLING MOTORS 


Dimensions of Shafts 

301 The dimensions of the shafting are to be not less 
than those determined by the relevant formula, which does 
not, however, take into consideration the possibility of 
severe torsional vibration stresses arising in the shafting. 

With turbines situated aft, calculations of the torsional 
vibration characteristics of the dynamic system formed by 
the turbine and gearing, shafting and propeller are to be sub- 
mitted for consideration, together with plans of all shafting. 


Steam Turbines and Electric Propelling Motors 
302 The diameter of the intermediate shafts is not to 
be less than that given by the following formula :— 


Diameter of intermediate shaft, in inches = 


| J deer <3 « nay 
Vea 


Where SEP = maximum designed shaft horse power, 
R = number of revolutions per minute at 
that power, 
F = 64 for ocean going and home trade 
ships, 
58 for ships trading on estuaries, rivers, 
lochs and lakes. 


Steam Reciprocating Engines combined with Exhaust 
Steam Turbines 
303 Where steam reciprocating engines are combined 
with exhaust steam turbines, either by means of mechanical 
gearing or by electric generators and motors, the diameter of 
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the intermediate shafting is not to be less than that given 
by the following formula :— 


Diameter of intermediate shaft, in inches= 


/ x 64 
R 


where SEP = °9 indicated horse power, of the recipro- 
cating engines when working with the 
turbine + *95 shaft horse power of the 
exhaust turbine at the turbine shaft, 
R = Revolutions per minute of the main pro- 
pelling shafting. 
In no case is the diameter of the intermediate shafting 
to be less than that required by H 202 for ordinary recip- 
rocating engines when working without a turbine. 


Wheel Shafts of Geared Steam Turbines 

304 Where there are two pinions geared into the 
wheel; opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1-05 times 
that required for the intermediate shaft. 


805 Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 
120 degrees, the diameter of the shaft at the wheel and the 
adjacent journals is not to be less than 1°] times that 
required for the intermediate shaft. Abaft the journals the 
ghaft may be tapered to 1-05 times the diameter required for 
the intermediate shaft. 


Cross-reference 


806 For requirements for thrust, tube, and screw 
shafts, shaft liners, stern bush, shaft couplings, coupling 
bolts and propellers, see H 208 to H 226. 


Section 4 


GENERAL REQUIREMENTS FOR STEAM ENGINES 
Steam Turbines 


401 In single screw ships fitted with steam turbines 
the arrangements are to be such that steam can be led direct 
to the L.P. turbine and either the H.P. or IP. turbine can 
exhaust direct to the condenser. 


402 Sufficient astern power is to be provided to main- 
tain adequate control of the ship in all cireumstances and 
for this purpose two astern turbines are to be provided 


except in single screw ships, where one astern turbine may 
be fitted. 


H 304 - H 409 


LLOYD’S REGISTER OF SHIPPING 


403 Emergency overspeed governors are to be fitted 
to turbines for main propelling purposes, to prevent the 
turbines exceeding the maximum designed speed by more 
than 15 per cent. Where more than one turbine drives on 
to the same gear wheel, only one of these turbines need be 
fitted with an emergency overspeed governor. The governors 
are to be arranged for tripping by hand. 


404 Arrangements are to be made for the steam to 
the ahead turbines to be automatically shut off in the event 
of the failure of the lubricating oil system. 


Hydraulic Tests: Steam Reciprocating Engines 
405 The cylinders of steam reciprocating engines are 
to be tested by hydraulic pressure as follows :— 
COMPOUND EXPANSION ENGINES : 
H.P. Cylinder WP x 15 
L.P. Cylinder 30 |b. per square inch. 


TRIPLE EXPANSION ENGINES : 
H.P. Cylinder WP x 15 
I.P. Cylinder WP x °5 


L.P. Cylinder 


QUADRUPLE EXPANSION ‘ENGINES : 


30 lb. per square inch. 


H.P. Cylinder WP x 15 
First I.P. Cylinder WP x ‘6 
Seeond J.P. Cylinder WP x “4 


L.P. Cylinders 


Where WP is the boiler working pressure in lb. per 
square inch. 


30 Ib. per square inch. 


Hydraulic Tests: Steam Turbines 


406 The nozzle boxes of impulse steam turbines are 
to be tested by hydraulic pressure to 1°5 times the boiler 
working pressure. 

The steam casings of all turbines are to be tested by 
hydraulic pressure to 1°5 times the working pressure in the 
casing or to 30 Ib. per square inch, whichever is the greater. 


Cross-references 

407 Steam engines and turbines intended for driving 
electric generators are to comply with the requirements of 
L3 and M 2 where applicable. 


408 If the auxiliaries are worked by electricity, the 
cables, motors, control gear and electrical spares in connec- 
tion with them are to be in accordance with Chapter M. 


409 For feed, bilge and general service pumps, steam 
and other pipes, cocks, sea connections, pumping arrange- 
ments and forced lubrication, see Chapter E. 
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Section 5 


REDUCTION GEARING FOR MAIN PROPELLING 
MACHINERY 
General 


501 ‘The following requirements are applicable to all 
cases of reduction gearing for propelling purposes where 
more than 500 s.h.p. is transmitted to the intermediate 
shaft. 


Materials 
502 The materials used for pinions, pinion sleeves 
and gear wheel rims are to comply with the requirements 


OL Pie: 


Submission of Plans 
503 Plans of gearing are to be submitted for approval 
together with the following particulars :— 
Shaft horse power and revolutions for each pinion, 
Number of teeth in each gear, 
Pitch circle diameters, 
Helix angle, 
Norma! pitch of teeth, 
Addendum, 
Dedendum, 
Type of tooth profile, 
Face widths, 
Pressure angle of teeth (normal or transverse). 
In addition, arrangement plans are to be submitted for 
appreval. 


Welded Construction 

504 In the case of welded construction, full details 
of the welding and welding procedure are to be indicated. 
Gear wheels and gear cases of welded construction are to 
be suitably stress-relieved, particulars of which are to be 
submitted. 


Gear Loads 
505 Gear loads for maximum designed shaft horse 
power are not to exceed those given by the foilowing 
formula :— 
R 
Ba Wee eee 
R +1 
where P = load in lb. per inch of overall face width, 
without deduction for chamfering and 
tapering of tooth ends, 

K = 80, except in the case of double reduction 
gears having the secondary pinion solid 
with the primary wheel, where K is to 
be taken as 67 for secondary gears only, 

d = pitch circle diameter of the pinion, in 
inches, 

R = the gear ratio, pinion speed/gear wheel 
speed. 
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In cases where it is desired to use a higher vaiue of 
P than that permitted by the foregoing formula, the 
Committee will be prepared to give consideration to the 
circumstances of any special case. 


Primary Pinion Bearings 
506 A centre bearing is to be provided between the 
right and left-hand helices, where the total axial length in 
inches over the gear face and gap is greater than 
d x (35 — 25 /d_ ) 
d = pitch circle diameter of the pinion, in inches. 


Dressing of the Ends of the Teeth 

507 ‘The ends of the teeth are to be cut back at an 
angle of 45 to 60 degrees to the pitch line and, in the case of 
pinions, are to be tapered on each tooth flank to an extent 
of at least -03 inch to nothing at a distance of 3 inch 
measured parallel to the chamfered tooth end. 


Balance of Gear Pinions and Wheels 

508 All primary pinions over 12 inches in diameter, 
complete with half claw couplings where fitted, are to be 
balanced dynamically. 

All primary wheels, including those with secondary 
pinions, also main wheels, are to be balanced statically. 


Alignment and Bedding of Gears 

509 The alignments of all wheel and pinion shafts, 
primary pinion drives from the turbines, main wheel and 
line shafting, also the bedding of the gears, are to be to the 
satisfaction of the Surveyors. 


Section 6 


REDUCTION GEARING FOR AUXILIARY 

ELECTRICAL GENERATING MACHINERY 
General 

601 ‘The following requirements are applicable to all 
cases of reduction gearing used in the generation of electric 
power for essential auxiliary services. 


Materials 

602 The requirements of P 12 are to be complied 
with, but where the gearing transmits less than 150 s.h.p. 
the material tests need not be witnessed by the Surveyors. 


Submission of Plans 
603 ‘The requirements of H 503 are to be complied 
with where the gearing transmits 150 s.h.p. or over. 
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Welded Construction 


604 The requirements of H 504 are to be complied 
with. 


Gear Loads 
605 Gear loads are not to exceed those given by the 
following formula :— 


P=Kxax—_® 


ee 
where P = loadin lb. per inch of overa!] face width, 
without deduction for chamfering and 
tapering of tooth ends, 
K = 90 at normal full load rating and 112-5 
based on 25 per cent overload, 
pitch circle diameter of the pinion, in inches, 
the gear ratio, pinion speed/gear wheel 
speed. 


d= 
Ao 


Primary Pinion Bearings 

606 The requirements of H 506 are to be complied 
with. 
Dressing of the Ends of the Teeth 

607 ‘The ends of the teeth are to be cut back at an 
angle of 45 to 60 degrees to the pitch tine, and in the case of 
pinions, may be tapered on each tooth flank to an extent of 
-02 inch to nothing at a distance of } inch measured 
parallel to the chamfered tooth end. 


Balance of Gear Wheels 
608 (iear wheels are to be either statically or dynami- 
cally balanced. 


Alignment and Bedding of Gears 

609 The alignments of wheel and pinion shafts, also 
the bedding of the gears, are to be to the satisfaction of the 
Surveyors. 


Section 7 


SINGLE ACTING HEAVY OIL ENGINES 
Dimensions of Shafts 

701 The crank, intermediate and other shafts, if of 
ordinary mild stee] having a tensile breaking strength of 
28 to 32 tons per square inch are to be of not less diameters 
than those given by the following formule. 

The formule do not, however, take into consideration 
the possibility of severe torsional vibration stresses arising 
in the shafting. 

Calculations of the torsional vibration characteristics 
for the dynamic system formed by the engine, shafting and 
propeller, also gearing or generators, where these are 


H 604-H 704 
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interposed, are to be submitted for consideration, together 
with plans of all shafting. These calculations should include 
frequency tables for the one and two node natural frequencies, 
also three node where necessary, and particulars of the firing 
order. In drawing up frequency tables, the single amplitude 
of swing should be taken as one radian at the first mass at 
the end of the engine remote from the driving end. The 
vector summations are to be given for the relative angular 
displacements of the working cranks for all orders of vibration 
occurring at speeds less than 30 per cent above the normal 
running speed. 

Similar calculations are to be submitted for heavy oil 
engines of 100 b.h.p. or more driving auxiliary machinery 
used for essential services at sea. 

In certain cases the Committee may consider it necessary 
for torsiograph readings to be taken from the machinery after 
fitting on board, for the purpose of verifying that serious 
critical speeds do not occur within the range of working 
speeds. 

702 Where shafts are proposed to be made of special 


high tensile steel, their sizes should be submitted for the 
consideration of the Committee. 


Crank Shafts 

703 ‘The diameter of the crank shaft of the main 
engines is not to be less than that given by the following 
formula :— 


Diameter of crank 
shaft, in inches 
or millimetres 


3 / 
D? x (AS + BL) 
where D = diameter of cylinder, in inches or milli- 
metres, 


S = length of stroke, in inches or millimetres, 

L = span of bearings adjacent to a crank 
measured from inner edge to inner edge, 
in inches or-millimetres. 

A and B are coefficients dependent upon the 
designed maximum and mean indicated 
pressures and are found from Table I 
which follows after 711. 

Where the designed maximum pressure and/or the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I, the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 


704 


cylinders, driving auxiliary machinery the diameters of the 


For heavy oil engines, with not more than three 


crank shafts may be 5 per cent less than given by 
formula in 703. 
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Crank Webs of Solid Forged Shafts 

705 In solid forged shafts the breadth of the webs 
should not be less than 1°33 times and the thickness not 
less than °56 times the diameter required for the crank 
shaft, or, if these proportions are departed from, the webs 
are to be of equivalent strength. 


Crank Webs of Built Shafts 
706 The dimensions of the crank webs of built shafts 
are not to be less than those given by the following 
formule :— 
h 625 =< d 


t= "12 x d° 
Neca 


where h = thickness of the web, measured parallel to 
the axis, in inches or millimetres, 
t = thickness of metal around the eyeholes 
measured radially, in inches or millimetres, 
d = diameter required for the crank shaft, in 
inches or millimetres. 
707 Reference marks are to be provided on the outer 


junction of the crank webs with the journals and crank pins. 


Shrinkage Allowance 

708 Crank webs are to be securely shrunk on the 
journals and crank pins. If dowels are not fitted at the 
junction of the journals and webs, the yield point of the 
material of the webs is to be not less than 14 tons per square 
inch, and the shrinkage allowance is to be between 51, 
and +}, of the diameter of the shaft. 


Intermediate Shafts 
709 The diameter of the intermediate shaft is not to 
be less than that given by the formulse :— 


2,3 / BER. 
Hons / ae 


(Table 1) 


3 /BEP 
cy / Fe 


(Table ITI) 


For engines having a maximum } 
pressure under 350 lb. per | 
square inch. Diameter of 


intermediate shaft, in inches J 


For engines having a maximum 
pressure of 350 and under 
500 Ib. per square inch. ? 
Diameter of intermediate 
shaft, in inches | 

For engines having a maximum } 
pressure of 500 to 7001b. per | 
square inch. Diameter of 
intermediate shaft, in inches } 


(Table LV) 
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where BEP = designed maximum brake horse power, 
C is a coefficient found from Tables IL or 
ILI, by interpolation from the values 
found for A, or from Table IV by 
interpolation from the values found for 
A and the piston speeds. 


R = revolutionsof engines per minute, 


In using Tables II, III and IV the appropriate value 
of A is found thus :— 
Pres S] 


A ST Ae 


where D = diameter of cylinder, in inches, 


S = length of stroke, in inches, 


d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 


W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 


- D?x § 
~ 624 x w x rp? x R? 


where D diameter of cylinder, in inches, 


S = length of stroke, in inches, 

r = radius of gyration of balance weights, in 
feet, 

R = revolutions of engines per minute, 

w = total weight of balance weights, in tons. 


Where a flywheel and special balance weights are 
fitted, the value of A may be found from the formula :— 


a Dx S$ 
~ (6°24 x wr? + Wd?) x R? 


Fly Wheel Shaft 
710 The diameter of the fly wheel shaft is to be at 
least equal to that of the crank shaft. 


Cross-reference 

711 For requirements for thrust, tube and screw 
shafts, shaft liners, stern bush, shaft couplings, coupling 
bolts and propellers, see H 208 to H 226. 

For dimensions of gear wheel shafts, see H 304 and 
H 305. 


255 H 705-H 711 


ee 


Chapter H 


TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES 


LLOYD’S REGISTER OF SHIPPING 


VALUES OF COEFFICIENTS. 


4 CYCLE 2 CYCLE | Eade tetete et evans «eam S baat az =e a ees 
SINGLE SINGLE MAXIMUM PRESSURE 
i XI M P rie 5 
jones Acne aN ead ae its MAXIMU RESSURE 400 LB. PER SQ. INCH 
wre aT M.I.P. 40 Ib. M.IL.P. 60 Ib. M.I.P. 40 1b. M.I.P. 60 tb. M.I.P. 80 Ib. 
NUMBER NUMBER per sq. inch per sq. inch per sq. inch per sq. inch per sq. inch 
OF or SEE — - — _ — 
CYLINDERS CYLINDERS | A B A B A | B A B | A B 
1, 2, 3or4 lor2 ‘O17 031 026 031 =|} =-018 062 025 | 058 -036 ‘O54 
| Prete Sli aisle sac repens Vinal AE 
5or6 | 3 027 028 036 028 | 025 | +058 038 | -054 050 050 
| 
x = — soy i= Z ri pi : 
7or8 4 | 028 028 =| -040 028 026 058 -040 054 061 048 
2 | 7 = Bib me | 
9 or 10 5 030 027 “O44 027 =| -028 -056 048 051 068 047 
"11012 6 |} -081. | --027 045 027 027 | -058 | -0dl 051 070 “046 
| | 
L = ae 5 a3 = : = } a ae 
II | 
— v/ | +038 027 049 027 034 054 | -058 “O49 076 045 
| 
=. - ahs adits i fo ee Se Wier Sc) ee 
_ 8 036 027 0538 =| = -027 038 O54 064 | 048 079 ‘O45 
i | ees = br a = < a . 
= c) | 041 026 | 08 026 043 051 070 046 090 042 
heen \|- a Ss oe mt ee 215 = eS a ——— 
= 10 | -045 . | -024 065 024 | 045 051 | 072 046 099 | 041 
pee = a we vrs ee || | ie ve AS eae teT'|' = 
} | 
— 11 | O44 026 064 026 046 058 074 046 “104 041 
\| | | 
| 
= : = | = meee saws 
te 12 045 026 067 026 | -047 «| = +058 076 046 “109 “040 
| 
= == 5 | = ea = 
4 | i | 
= Aiken ci? | 040 026 O57 026 036 O54 059 “049 085 O43 
eas ~ Bs iv. | | ee = ee Pees ul 
—= 6 045 “O24 “061 } 024 “O41 “053 “O69 “046 “093 “O42 
2 Firing together 5 - ; “ | “ei ‘ = 
Fie aches ast ae , efi. - 7 |- s — — 
8 a 2 
= ssoesee cual 064 022 O86 022 060 “O49 096 =| -0438 133 038 
| = - - - 7’ 
niouen! 10 | -071 Q?2 94 022 074 “046 -112 “040 -142 “O37 
2 Firing together. ‘ tims 0 Galea } ae 046 ” ~ = 
| i. 3 2 pe 
| 
_ 12 065 022 091 022 073 046 12 040 147 037 


2 Firing together 
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TABLE I.—continved. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES 


VALUES OF COEFFICIENTS 


Chapter H 


4 CrcLE | 2 CYCLE 2 a 7 = 7 ast “I 
SINGLE 
pales AcTING MAXIMUM PRESSURE 500 TO '7OO LB. PER SQ. INCH 
Eycines ENGINES ; a = = — — —————————— 
- —— M.I.P. 40 Ib. M.1.P. 60 Ib. M.I.P. 80 1b. M.I.P. 100 1b. M.I.P. 120 Ib. M.I.P. 140 1b. M.1.P. 160 Ib. 
NUMBER NUMBER per sq. inch per sq. inch per sq. inch | per sq. inch per sq. inch per sq. inch per sq. inch 
oF OF — . 
CYLINDERS CYLINDERS A B A B A B A | B A B A B A B 
1,2,304) Llor2 || -030 067 046 067 = --061 067 076 067 -089 067 -099 067 108 | -067 
| 
S £82 = a a b: | ass 
| 
5 or 6 3 “042 O64 “059 “064 -070 064 082 “O64 -096 “064 ‘111 064 | -120 064 
Wore. | 4 “O45 “062 “O62 “062 -079 -062 -092 -062 “110 062 | +127 | :062 | “143 -062 
| | | 
| —= w 
90710 | 8 (|| -047 | -061 | -064 | -061 | -082 | -061 | -101 | -061 | -121 | -061 | -185 | -061 | -150 | -061 
| | 
| Le 
11 or 12 6 “049 “061 “066 061 084. | -061 103-061 +123 ‘061 -137 O61 +153 “061 
| | 
Ve 051 O61 “068 “O61 “O86 | ‘061 -106 “061 125 ‘O61 “140 “O61 156 ‘O61 
| E se 
8 053 “O61 -070 061 “088 “061 -109 “061 128 ‘061 +148 ‘061 165 061 
| | | | 
9 “059 “058 080 058 ‘101 058 122 058 “144 “058 163 “058 “181 “058 
| = 
10 064 | -057 | -088 | -057 | -112 057 | -184 | -057 157 | -057 | 178 | -057 | -198 | -057 
: i | 
11 | 066 056 091 056 “115 056 139 056 161 056 | -182 056 203 056 
| 1 
| | 
12 | -069 O56 093 056 “119 “056 147 056 178 “056 +202 056 +223 O56 
| — ] 
&: en : : g ; F = . 
2 Firing || °076 “054 “105 “054 +136 054 160 “054 183 O54 206 “O54 232 “O54 
together 
| 
6 . : a ; ; P , ere 
2 Firing 078 053 “107 “053 “140 ‘053 -164 “053 187 “053 210 053 | +237 -053 
together | 
2 - ly 
8 e 0 7 - : i - _ P 
2 Firing ‘O97 “050 133 “050 “170 ‘050 +203 -050 229 -050 *258 “050 *292 “050 
together 
10 a | 
2 Firing -107 -049 “141 049 | -175 | “049 +208 049 | -242 049 | +268 *049 -303 -049 
| together | | | | | 
ah : i | = 5 ; - i al 
12 Lee ive 
2 Firing -090 ‘O51 126 ‘051 ‘161 “051 -196 051 +222 “O51 +248 ‘051 | -286 O51 
together | . 
2 | ; 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES 


a UU EEE! 


MAXIMUM PRESSURE UNDER 350 LB. PER SQ. INCH 


4 CYCLE 2 CYCLE VALUES OF COEFFICIENT Cc WHERE 
Sincte Actinc SINGLE ACTING 
ENGINES ENGINES 
-- — A=-001 A = -0025 = -005 A =-010 A=-015 AY gay a 
NUMBER OF NUMBER OF BALANCE WEIGHTS 
CYLINDERS CYLINDERS 
lor 1 4:26 4-48 5-02 5-92 — — 
8 or4 2 4:17 4-20 4°25 4-38 4-55 5:96 
5 or 6 3 4-15 4-17 4-20 4-26 4°35 4-90 
Vor8 4 4-10 4-13 4-16 4°24 4-32 4:77 
9 or 10 5 4-07 4-07 4-09 4-14 4-18 4°34 
11 or 12 6 4-06 4-06 4-06 4-08 4-10 4-18 
= ‘4 4-05 4-05 4-05 4-06 4-06 4-09 
= 8 4-04 4-04 4-04 - 4-04 4-04 4-04 
os 9 4-03 4-03 4-03 4-03 4-08 4-03 
= 10 4-03 4-03 4-03 4-03 4-03 4-08 
— 11 4-02 4-02 4-02 4-02 4-02 4-02 
— 12 4-02 4-02 4-02 4-02 4-02 4-02 
4 ; a Es ee 
a. 2 Firing 4-13 4-20 4-38 4-67 4-87 5:85 
together - 
6 : : o 
oe 2 Firing 4-12 4-19 4-32 4-50 4-63 d-138 
together 
8 A e 
= 2 Firing 4-10 4-15 4-24 4-36 4-43 4-70 
together 
10 4 . o 
.? 2 Firing 4-07 4-10 4-15 4-22 4-27 4-39 
| together 
ba | | 
rx 2 Firing 4-04 4-05 4-08 4-11 4-12 4-16 
together | 
J | | 
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TABLE III. FOR INTERMEDIATE 


MAXIMUM PRESSURE 350 AND UNDER 50O LB. PER SQ. INCH 


Chapter H 


SHAFTS OF SINGLE ACTING ENGINES 


4 CYCLE 2 CyYcLe VALUES OF COEFFICIENT C WHERE 
Since Actinc SINGLE ACTING 
ENGINES ENGINES 
aoe — - 5 — «nor nnn = oe NO FLY WHEEL OR 
NUMBER OF NUMBER OF A= 0015 A = 0025 A= 005 A ='010 A= ‘015 BALANCE WEIGHTS 
CYLINDERS CYLINDERS 
lor2 1 4-33 4:59 5-23 6-31 a = 
3 or 4 2 4-19 4-24 4-34 4-59 4-83 6:67 
5 or 6 3 4-16 4-18 4-22 4-32 4-42 
7or8 4 4-10 4-14 4-18 4-30 4-40 
9 or10 5 4-07 4-08 4-11 4:17 4-21 
11 or 12 6 4-06 4-06 4-08 4-11 4:13 
_ rd 4-05 4-05 4-06 4-08 4-10 
— 8 4-04 4-04 4-04 4-04 4-04 
= 9 4-03 4-03 4-03 4-03 4-03 
— 10 4-03 4-03 4-03 4-03 4-03 
—_ 11 4:02 4-02 4-02 4-02 4-02 
— 12 4-02 4-02 4-02 4-02 4-02 
oe ; 
a4 2 Firing 4-19 4:29 4-59 5:00 5-26 6:55 
together 
6 
bes 2 Firing 4-18 4:23 4-4] 4-66 4-81 5:41 
together 
8 
a 2 Firing 4-12 4-18 4:28 4-43 4-51 4-80 
together 
10 
a 2 Firing 4-10 4-12 4-18 4-27 4-31 4-43 
together 
12 4 
ia 2 Firing 4-05 4-07 4-10 4-14 4-15 4:20 
together 
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TABLE IV. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES 


eae Cron: SINGLE ACTING ENGINES 


Values of Coefficient C for the following Piston Speeds 


eral | VALUES OF “ in feet per Minute pe 
CRREE INES 4 ie 850 1000 andabove 
0015 | 4:45 4-41 4-39 1-37 
1or2 0025 4-75 4-70 4-64 4:58 
005 540 | 5:26 | 5-11 4-96 
0015 422 | 4-21 “4-20 4-18 
3 -0025 4-37 4:33 4-29 1-26 
-005 1-70 1-55 4-49 4-40 
010 D14 4-88 4-69 4-54 
0015 414 4-18 4-12 4-11 
0025 4-22 4:19 4:17 415 
4 005 =| = 438 4:31 4-25 4-21 
O10. | 461 4-47 | 4-88 1-26 
bi | 015 475 | 452 | 4:38 — 1-28 | 
0015 407 | 4:07 4-07 1-05 
0025 411 4-09 4-09 4-07 
5 |. 005 | 418 415 | 411 4-09 
-010 4-28 4-21 4-14 4-10 
O15 | 4:33 | 4d 4-16 4-11 
Batance Weignts | #47 4-32 4-21 4-13 
0015 0-010, 4-06 406 | 4:06 4-06 
6 015 4-10 4-06 406 | 4:06 
Fare Swalets 415 4-06 4-06 4-06 
|All Values 
Re Be ey | 405 4-05 4-05 4-05 
____|BalanceWeigntis | Boa (ae 
Sn.3 | . | 4-04 404 | 4:04 4-04 
: ee Sa | 403. | 403 | 408 4-03 
iT ae ee ee ee 4-03 4-03 1-03 
11 | ‘. 4-02 4-02 | 4-02 4-02 
1 ay + 4-02 402 | 4-02 4-02 
4 0015 | 4:87 4-78 4-70 4-63 
eect 0020 5:35 5-18 5-02 4:87 
chao 616 =| 5:77 545 5-19 
0015 4-43 4-37 4-30 4:26 
6 “0025 4-66 4-54 4-46 4-36 
phn 005 | 5:06 4:79 461 4-48 
| 10. | 5-41 | 5-02 4-74 4-55 
[9015 | 4-24 1-20 4-17 4-15 
0025 4-32 1-27 1-22 4-18 
8 -005 4-58 4-38 4-27 4-21 
Sgetner 010 4-70 4-48 4-32 4-24 
O15 4-78 4-50 4-34 4-25 
[Balance Weight's | 4:99 4-60 4-39 4:27 
0015 1-12 4-09 4-08 4-07 
0025 4-16 4-13 4-10 4-08 
10 005 4-24 4-18 4-18 4-08 
NA dene 010 4°32 4-21 4-15 4-10 
O15 435 | 4-22 4-16 4:10 
mown Penesor | 449 | 425 4-17 4-12 
N15 t-005 4-06 4-05 4-04 4-03 
12 ‘010, -015)) 
cogetner | wheetera-|( 4°21 4-06 4-05 4-04 


| ance We.ghts |“ 
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MAXIMUM PRESSURE e500 1 TO ‘700 LB. PER SQ. INCH 


4 CYCLE SINGLE ACTING ENGINES 


Values of Coefficient C for the following Piston Speeds 


een VALUES OF ab in feet per Minute pede. 
chee Le | . Ais 850 1000 Pe dk 
0015 4-40 4-36 | 4-33 4:29 
1, D 3 0025 4-66 4-59 450 4-45 
-005 5-16 4:95 4-78 4-64 
O10 5-72 5-84 5-05 4-81 
0015 4:27 4:26 4-28 4-21 
5 -0025 442 | 4-88 4:38 4:27 
005 477 | 461 4-48 4-38 
-010 5-10 4-83 4-61 4-48 
0015 4:20 4-18 416 | 414 
-0025 4-30 4:26 4-22 4-19 
: -005 4-52 4-40 430 | 4:24 
010 4-75 4-53 438 | 4:28 
O15 4-88 4-60 | 4:48 4-30 
Rerum} 627 | 478. | 452 of 485 
0015 417 | 4-14 | 4-18 | 4-12 
0025 4-24 4-21 4:18 >} 446 
y O05 4-36 4:30 4-23 4°19 
O10 4-53 4-36 4:28 4-21 
O15 463 | 4-40 4:30 4-22 
momewmece} 487 | 452 | 48h | 48d 
es a5 =} = | - } z. A 
| | 
Piel ass, tlt all 4-10 4-08 
0025 | 4:18 | 4:15 4-12 4:10 
8 | 005 4-27 4-21 4-16 | 1-18 
O10 4-37 | 4:25 4-19 414 
O15 4-48 4:27 420 | 415 
mote eeeetse L658 434 | 428 | 417 
| | 
a = ye 
0015 410 | 4:09 | 408 | 4:07 
-0025 he Vide 4 ol efile) 8 4-08 
“005 +20 4-16 4-12 4-10 
9 010 4-26 4-18 4-13 | 4-11 
O15 1-29 4-19 414 | 411 
mori wheeler! 437 | 423 | 417 | 412 
| 
eZ | | 
0015 to-015, 4-13 4-09 4-06 4-06 
10 
Balance Weignts | 122 414 4-10 4-06 
All Values 
including 
11 No Fiy Wheel 4-07 4-07 4-07 4-07 
or Balance 
Weights 
12 4-05 4-05 4-05 4-05 
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Section 8 
DOUBLE ACTING HEAVY OIL ENGINES 


Dimensions of Shafts 

801 The crank, intermediate and other shafts, if of 
ordinary mild steel having a tensile breaking strength of 
28 to 32 tons per square inch, are to be of not less diameters 
than those given by the foliowing formule. 

The formule do not, however, take into consideration 
the possibility of severe torsional vibration stresses arising in 
the shafting. 

Calculations of the torsional vibration characteristics 
for the dynamic system formed by the engine, shafting 
and propeller, also gearing or generators where these are 
interposed, are to be submitted for consideration, together 
With plans of all shafting. These calculations should include 
frequency tables for the one and two node natural frequencies, 
also three node where necessary, and particulars of the firing 
order. In drawing up frequency tables, the single amplitude 
of swing should be taken as one radian at the first mass at 
the end of the engine remote from the driving end. The 
vector summations are to be given for the relative angular 
displacements of the working cranks for all orders of vibra- 
tion occurring at speeds less than 30 per cent above the 
normal running speed. 

Similar calculations are to be submitted for heavy oil 
engines of 100 b.b.p. or more driving auxiliary machinery 
used for essential services at sea. 

In certain cases the Committee may consider it necessary 
for torsiograph readings to be taken from the machinery after 
fitting on board, for the purpose of verifying that serious 
critica] speeds do not occur within the range of working speeds. 

802 Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for 
the consideration of the Committee. 


Crank Shafts 

803 Where the designed maximum and mean indicated 
pressures are 500 and 100 lb. per square inch respectively, 
the diameter of the crank shaft of the main engines is not to 
be less than that given by the following formula :— 


Diameter of crank 3 
Wer x (AS + BL) 


shaft, in inches 
or millimetres 
where D = diameter of cylinder, in inches or millimetres, 
S = length of stroke, in inches or millimetres, 
L=span of bearings adjacent to a crank, 
measured from inner edge to inner edge, in 
inches or millimetres. 
A and B are coefficients found from Table V 
which follows. 


Chapter H 


Where the designed maximum and mean indicated 
pressures are other than 500 and 100 Ib. per square inch 
respectively, or where special arrangements of cranks and 
firing orders are adopted, also where balance weights are 
fitted to the crank webs and only light flywheels are fitted, 
the sizes of the shafting will be specially considered. 

804 For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crank shafts may be 5 per cent less than given by the 
formula in 803. 


Crank Webs of Solid Forged Shafts 

805 In solid forged shafts the breadth of the webs 
should not be less than 1°33 times and the thickness not less 
than ‘56 times the diameter required for the crank shaft, or, 
if these proportions are departed from, the webs are to be 
of equivalent strength. 


Crank Webs of Built Shafts 


806 ‘The dimensions of the crank webs of built shafts 
are not to be less than those given by the following formule :— 
h= 625 x d 
C= vA “12 1d? 
h 


thickness of the web, measured parallel to 
the axis, in inches or millimetres, 

thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 
d = diameter required for the crank shaft, in 
inches or millimetres. 


where h 


807 Reference marks are to be provided on the outer 
junction of the crank webs with the journals and erank pins. 


Shrinkage Allowance 

808 Crank webs are to be securely shrunk on the 
journals and crank pins. If dowels are not fitted at the 
junction of the journals and webs, the yield point of the 
material of the webs is to be not less than 14 tons per square 
inch, and the shrinkage allowance is to be between ;},5 and 
zi, of the diameter of the shaft. 


700 


Intermediate Shafts 

809 Where the designed maximum pressure does not 
exceed 500 Ib. per square inch, the diameter of the inter- 
mediate shaft is to be not less than that given by the 


mea 
R 


H 801- H 809 


formula :— 
Diameter of intermediate | 
shaft, in inches sat 


Chapter H 
Where BEP = designed maximum brake horse power, 
R = revoluticns of engines per minute, 
C is a coefficient found from Table VI. by in- 
terpolation from the values found for A 
and the piston speeds. 
In using Table VI the appropriate value of A is found 
thus :— 


(ae D?x S$ 
~ W x d? x R? 


where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


TABLE V. FOR CRANK SHAFTS 


500 LB. PER SQ. INCH MAXIMUM PRESSURE AND 100 LB. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM) 
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Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 

DiS 
6°24 x W x Pr? x R? 
where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 


r = radius of gyration of balance weights, in 
feet, 


A= 


R = revolutions of engines per minute, 
W = total weight of balance weights, in tons. 
Where a fly wheel and special balance weights are fitted 
the value of A may be found from the formula :— 
eae DAs ; 
(6°24 x wr? + Wd?) x R? 


OF DOUBLE ACTING ENGINES 


2 CycLE DovsLE Actinc ENGINES 


4 CycLE DousLeE ActTinc ENGINES 


| 


NUMBER ARRANGEMENT 


VALUES OF COEFFICIENTS | 
| 


VALUES OF COEFFICIENTS 


NUMBER ARRANGEMENT 
OF OF ~- aS OF oF PARTICULARS OF ea v3 
| 
CYLINDERS CRANKS A B CYLINDERS CRANKS | FIRING A B 
| 
1 _ 063 044 
| 
2 _ 104 038 
~ 
3 076 042 


! 
| 


No Simultaneous 
Firing 


Two Oylinder Ends 
Fire together 


Two Cylinder Ends 
Fire together 


tf ae af ta 


Chap. H, Table V 


Four Cylinder Ends 
Fire together 
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TABLE VI. FOR INTERMEDIATE SHAFTS OF DOUBLE ACTING ENGINES 


Chapter H 


500 LB. PER SQ. INCH MAXIMUM PRESSURE 


2 Cycte DovusLe ActTinc ENGINES 


VALUES OF COEFFICIENT 'e FOR THE FOLLOWING 


4 CycLE DovusLe ActinGc ENGINES 


VALUES OF COEFFICIENT G FOR THE FOLLOWING 


NUMBER VALUES PISTON SPEEDS IN FEET PER MINUTE NUMBER VALUES PISTON SPEEDS IN FEET PER MINUTE 
Or OF —_ _ _ — — | OF or — _ - — - —_ a 
A 00 | CYLINDERS A | 
otal abl eae 850 1000 uh cera | pepe ee 850 1000 na abe 
sae wo a = = > | a - 
0015 4-48 4-47 446 4-44 | 
1 cite oo ies aa sien i 0015 4-59 4-57 4-55 4-52 
* Zo . > Z . . a . 
- oe ae ee : le | -0025 5-01 4-96 4-91 4-85 
0015 4-21 4-20 4-19 418 | = 
2 0025 4-35 4-31 4-28 4-26 : : ; J 
Oranks st 005 4-68 4:58 4-50 4-43 Le \: 0015 4-54 4-52 447 4-44 
90 bi wt ana 5-15 4-99 “7d 459 || 80 “0025 4:89 4-81 4-73 4-64 
2 0015 469 | 4-65 4-61 457  |l * : 
Oranks at -0025 5-14 5-06 4-95 4-86 2 “OO15 | 4-97 4-91 4-85 4:78 
180 Cranks at | e 
<2). eat pees pa = | “"Ig0° 0025 | Bd 5-41 5:27 515 
“0015 4-11 4:11 | 4-10 4-09 I. a 
-0025 4-17 4-16 4-14 413 | 
005 4-30 4-95 £31 ais. | 0015 4-58 4-48 4-45 4:39 
38 | 010 4-50 4-37 4-28 4.92 3 -0025 4-86 4-75 4-65 4-56 
ae ee FAN Wace 4-25 | 005 5-45 5-20 4-98 4-80 
| Betanse Weignis}| 5°15 4:70 4-47 i ; = 
——— = = = =e —— 
1.0015 4-90 418 416 415 | 0015 4-69 4-61 4-53 4-47 
0025 4-30 4-26 4-22 4-19 4 -0025 jo esti 4-89 4-74 4-62 
Z 005 4-53 ag 4-31 4-25 005 565 5-24 5-03 4:81 
010 4-78 4:56 4-40 4-30 = : : : 
O15 4-91 4-63 4-47 4-32 - nae - ae i 
Peat ee net | aE 4:84 455 4-38 || ert ; sat ; 
Params ease of aE | 0025 418 4-10 4-09 4-07 
|-0015 to -0025| 4-05 4-04 4-04 4-04 a 005 4:18 4-14 4-11 4-08 
5 | -005 to -015 4:10 4-07 4-06 Aoi |) Meine 010 4-23 4-17 4-12 4-09 
| Balance Weights || 4°16 4-10 4:07 4-06 O15 4-26 4-18 4-13 4-10 
— = ee No Fly Wheel or | 4-34 4-2] 4-14 4-11 
(0015 to -0025| 4-06 4-05 4-04 4-04 wammnnieie de 
6 | -005 to -015 4-12 4-09 4-07 4-05 |i -_ 
ere 4-16 4-11 4-08 4-06 0015 4-15 4-13 4-10 4-08 
ane as ie ; 7 =e 0025 4-20 4:16 4-18 4-10 
7 | wo rly Wheel or | 404 4-04 4-04 4-04 8 005 4-28 4-20 4-15 4-12 
Balance Weights 2 Cylinder 
| od — —— we -010 4-35 4-23 4-17 4-18 
8 | a 4-03 4-03 4-03 4-03 “O15 4-38 4-24 4:18 4:13 
=i 7 ri r 4. “27 . . 
‘ 4-02 4-02 4-02 4-02 Meine Wlatiied to = 419 ot 
0015 4-19 4-17 4-15 4-13 
6 -0025 4:27 4-23 4-19 4-16 6 0015 4-92 4-78 4-65 4:53 
005 4-45 431 4-24 419 | I 7 : 
of 010 4-60 4-40 4-28 ian pets 
© | O15 4-68 4-46 4-30 4-22 || Ends 0025 Het Fs : : 
Virus Weel) : oo oh Hise trained 0025 5-31 5-06 4:84 4-67 
| Balance Weights § 4-91 4-54 4°35 4:25 
| 0015 4-32 4:26 4-21 4-18 
8 -0025 4°47 4-34 4:26 4-2] 8 0015 5-07 4-84 4-67 4-53 
005 4-64 4-46 4-31 4:23 |i i 
“+ -010 4-80 4-52 4:35 4-25 || eee 
Py F A. “AA 27 oo On rie R.O7 A’ as 
peek 4:55 437 in Coe -0025 5-39 5-07 4-80 4-62 
Balance Weights j 5-03 4-62 4-40 4-28 
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Fly Wheel Shaft 
810 The diameter of the fly wheel shaft is to be at 
least equal to that of the crank shaft. 


Cross-reference 

811 For requirements for thrust, tube and screw 
shafts, shaft liners, stern bush, shaft couplings, coupling 
bolts and propellers, see H 208 to H 226. 

For dimensions of gear wheel shafts, see H 304 and H305. 


Section 9 
GENERAL REQUIREMENTS FOR HEAVY OIL 
ENGINES 

901 Cylinder liners are to be tested internally by 
hydraulic pressure, over their whole length; the pressure 
is to be not less than 100 lb. per square inch applied for a 
period of not less than 30 minutes. 

902 The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 30 1b. per square inch. 

903 he exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the waterline, means are 
to be provided to prevent water from being syphoned back 
to the engine. 

904 The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur, 

Cylinders not exceeding 6 inches diameter need not be 
fitted with safety valves. 

Where compressed air is not used for starting purposes 
safety valves need not be fitted on cylinders not exceeding 
8 inches diameter. 


905 ‘The air compressors and their coolers are to be 
so made as to be easy of access for overhaul and adjustment 
and each compressor is to be fitted with a safety valve 
adjusted to the maximum working pressure. 


906 Where the fuel is injected into the cylinders by 
air pressure, one main air compressor should be provided 
for each main engine. 

In single screw ships, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 

In twin screw ships where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to enable one main engine to be kept at work at 


H 810 -H 1002 
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If in 
such engines each main compressor is sufficiently large to 


not less than two-thirds of its normal sea power. 


supply both engines, a smaller auxiliary compressor will be 
sufficient. 

907 A small auxiliary compressor, which does not 
require compressed air for starting up, is to be fitted for first 
charging the air receivers. 

908 At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 

909 Compressed air receivers for starting air are to be 
supplied of sufficient capacity to permit of twelve consecutive 
startings of each main engine without replenishment. 

910 Where only one scavenging blower is fitted, 
alternative or duplicate means for driving the blower are to 
be provided ready for use. 

911 Special attention is to be given to the ventilation 
of the engine room. 

Cross-references 

912 Engines intended for driving electric generators 
are to comply with the requirements of L 4 and M 2 where 
applicable. 

913 If the auxiliaries are worked by electricity, the 
cables, motors, control gear and electrical spares in connection 
with them are to be in accordance with Chapter M. 

914 For pumping arrangements, cooling water and 
lubricating oil systems, see Chapter E. 

915 All oil fuel pipes, tanks and their fittings are to 
comply with the requirements of D 20 and Chapter E. 


PETROL AND PARAFFIN ENGINES 

Dimensions of Shafts 

1001 ‘The crank, intermediate and other shafts, if of 
ordinary mild steel having a tensile breaking strength of 
28 to 32 tons per square inch, are to be of not less diameters 
than those given by the following formule. The formule 
do not, however, take into consideration the possibility of 
severe torsional vibration stresses arising in the shafting and 
where the circumstances are such as to indicate that critical 
speeds will occur within the range of working speeds, the 
sizes of shafting are to be specially submitted for the 
consideration of the Committee. 

1002 Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for the 
consideration of the Committee. 
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Crank Shafts 


1003 The diameter of the crank shaft of the main 
engines is not to be less than that given by the following 
formula :— 


Diameter of crank 
shaft, in inches 
or millimetres 


j ; 
|= / bx a8 + BL 


where D = diameter of cylinder, in inches or 


millimetres, 
S = length of stroke, in inches or millimetres, 
L = span of bearings adjacent to a crank, 


measured from inner edge to inner edge, in 
inches or millimetres. 


The values of A and B given in Table VII apply to 
engines in which there are bearings adjacent to each side 
of each crank. If there are two cranks between consecutive 
bearings the same values will apply, but L will be the span 
of bearings from inner edge to inner edge adjacent to 
the two cranks. 


TABLE VII 

| | For Smooth Water] For Open Sea “| 

4 CYcLE 2 Grote. Service Service 

SINGLE SINGLE Values of Values of 
Acting | ActTinG |— 
Encines ENGINES A B A B | 
3 | | ae al 
1,2,30r4Cyl.lor 2Cyl. -025 | -022 | 028 | 024 | 
hee. Siar 0381 | ‘021 034 “023 | 
S: oe » pen “035 “020 | “039 022 
1 as 0 35 “048 ‘O17 | 053 ‘019 
| 


1004 For engines of the aforementioned types driving 
auxiliary machinery, the diameters of the crank shafts may 
be 5 per cent less than given by the foregoing formula 
applying to main engines for open sea service. 


Crank Webs 

1005 In solid forged shafts the breadth of the webs 
should not be less than 1°33 times, and the thickness not less 
than *56 times the diameter required for the crank shaft, or, 
if these proportions are departed from, the webs are to be of 
equivalent strength. 


ci) 
or 


| 
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Intermediate Shafts 


1006 The diameter of the intermediate shaft is not 


to be less than that given by the following formula :— 


Diameter of intermediate shaft, | 


g 7 
in inches . saab ==_6 / 0 x S 


where D = diameter of cylinder, in inches, 


S 


C is a coefficient found from Table VIII by inter- 
polation from the values found for A :— 

ih 26. Baas: 
WS Xe Scat 


length of stroke, in inches, 


/\ 


where D = diameter of cylinder, in inches, 


S = length of stroke, in inches, 


d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 
TABLE VIII 
; | 
FOR SMOOTH WATER SERVICE 
4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 
ACTING ACTING 
ENGINES ENGINES | j—-0025 | A=-0050 A=0100 
2 Cyl. 1Qyl. | 240 |} °250 "256 
Sues — | °255 | ‘264 270 
4» 2» | 272 | 277 "282 
6 ,, Sep 298 “B01 “304 
iss 4 ,, | 7822 324 325 
1s —_ 368 864 "365 
FOR OPEN SEA SERVICE 
4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 
ACTING ACTING 
ENGINES = ENGINES = ,—.0o25 ‘A=0050 | A=0100 
a — —| _ — |. = 
| 
2 Oyl. 1 Cyl. 252 "262 269 
3» = "269 | -276 | -2838 
cigs oe | -286 | -291 +296 
Gane Dates “313 “316 *319 
a, £25 "338 “340 "341 
16-4 ie. ers “382 “382 383 


H 1003-H 1006 


Chapter H 


Fly Wheel Shaft 
1007 If a separate fly wheel shaft is fitted its diameter 
is to be at least equal to that of the crank shaft. 


Cross-reference 

1008 For requirements for thrust, tube and screw 
shafts, shaft liners, stern bush, shaft couplings, coupling bolts 
and propellers, see H 208 to H 226. 

For dimensions of gear wheel shafts, see H 304 and 
H 305. 


Section 11 


GENERAL REQUIREMENTS FOR PETROL AND 
PARAFFIN ENGINES 
1101 The shaft bearings, connecting rod brasses, the 
valve gear, the inlet and exhaust valves are to be easily 
accessible. 


4102 The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. ’ 

1108 - In engines of above 60 b.h.p. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. : 


1104 If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 

The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 

1105 In paraffin engines where lamps are used for 
ignition or for vaporising, these lamps are to be fixed by 
some suitable bracket, and the flame enclosed when in use. 


Revised arrangement, 1951. 


H 1007 - H 1301 
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1106 Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


110% The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 30 Ib. per square inch and are to be 
perfectly tight at that pressure. 


Cross-references 
1108 If compressed air receivers are fitted, they are to 
comply with the requirements of H 909 and J 23. 


1109 Engines intended for driving electric generators 
are to comply with the requirements of M 2 where applicable. 


1110 For pumping arrangements, cooling water and 
lubricating oil systems, see Chapter KH. 


1111 All oil fuel pipes, tanks and their fittings are to 
comply with the requirements of D 20 and Chapter E. 


Section 12 


SPARE GEAR 
1201 For lists of spare gear to be carried, see Chapter K. 
Norre.—The items of spare gear to be carried for petrol and 
paraffin engines employed for main propulsion and essential auxiliary 


services are to be equivalent to those required for heavy oil engines 
intended for similar services. 


Section 13 
PERIODICAL SURVEYS 


1301 For periodical survey requirements, see C 4 and 
C 6. 
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BOILERS AND OTHER PRESSURE VESSELS 


CYLINDRICAL BOILERS 
Section 1 


GENERAL REQUIREMENTS 
101 In the design and construction of boilers the 
following conditions are to be observed. 

102 The materials used are to be in accordance with 
the relevant requirements of Chapter P. 

103 Where the joints in the shells of boilers are made 
by means of welding, the shells are to be constructed in 
accordance with the requirements of J 17 to J 22, in so far 
as they are applicable. 

104 Where the joints in the shells of boilers are 
riveted, the shells are to be constructed in accordance with 
the requirements of J 5, 


105 All steel plates which are welded, dished, flanged 
or locally heated are to be afterwards efficiently heat treated. 


106 Butt straps are to be cut from plates and not from 
rolled strips. 

107 All rivet holes are to be drilled, and as far as 
possible they are to be drilled in place. After drilling the 
plates the burrs are to be removed and the faying surfaces of 
the plates cleaned, and the sharp outer edges of holes also 
removed. 

108 If plus threads 
are desired, the ends of the stay bars may be upset or the bars 


Steel stays are not to be welded. 


may be drawn down in the central portions from bars 
In either of these two 
cases the bars are to be subsequently annealed throughout. 


originally of the size of the ends. 


In doubie-ended boilers the through longitudinal stays are to 
be supported at or near the middle of their length. 


109 Screw stays of combustion chambers where fitted 
with nuts are to be, as far as possible, normal to the chamber 
plates. Where this is not possible they are to be fitted with 
taper washers to provide a fair bed for the nuts. 


110 Nuts to screw stays in combustion chambers are 
to be not less than $ inch thick for stays up to 14 inches 
diameter over threads, } inch thick for 1 and 13 inch 
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stays, 1 inch thick for 1% and 2 inch stays, and 1} inches 
thick for stays over 2 inches in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 


111 Screw stays 1} inches in diameter and above 
should have 9 threads per inch, and all stays 2 inches in 
diameter and above passing through plates, and secured by 
nuts on each side of the plate, should have not more than 
6 threads per inch. 

112 Where jointed longitudinal stays are fitted between 
the front and back tube plates they are to be fitted with pins 
having an effective sectional area not less than 25 per cent in 
excess of that of thestay. The pins may be slack in the holes, 
the total slackness being not more than ,', inch. The pins are 
to be as close as possible to the shoulder of the eye forging. 
The shoulder of the forging is to have a diameter not less 
than 1 inch greater than the diameter of the hole. 


113 The end plates in the steam space in way of 
uptakes are to be shielded from contact with the heated gases. 


Cross-reference 
114 For requirements as to smoke box doors and the 
omission of dampers in oil fired boilers, see K 328 and E 329. 


Section 2 


ACCESS ARRANGEMENTS 
201 Manholes in cylindrical shells are to have their 
shorter axes arranged longitudinally. Where the cylindrical 
shell is cut for a manhole, compensation is to be provided 
and is to be such that the strength in way of the hole is not 
less than that required for the longitudinal joint. 


202 Where a flat plate is flanged for stiffening it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate, the depth of 


J101-J 202 
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the flange measured in inches from the outer surface 
is to be at least equal tov T x W 
where T is the thickness of the plate in inches and W is 
the minor axis of the hole in inches. 


203 The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
Their spigot part or the recess 
is not to havea greater clearance than}, inch all round, i.e., 
the axes of the opening are not to exceed those of the door 
by more than } inch. 


for the jointing material. 


204 ‘he studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 


_ 205 All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 


206 Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 3 


HYDRAULIC TESTS 
Boilers 
301 In all new boilers working at pressures up to 
100 lb. per square inch the hydraulic test is to be twice the 
working pressure. For boilers working at pressures greater 
than 100 Ib. per square inch the hydraulic test pressure is to 
be 1°5 times the working pressure plus 50 lb. per square inch. 


Boiler Mountings 


$02 All boiler mountings are to be subjected to a 
hydraulic test of twice the working pressure with the excep- 
tion of feed check valves which are to be tested to 2°5 times 
the working pressure. The test pressures need not, however, 
be more than 1,000 lb. per square inch above the working 
pressure. 
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Section 4 
BOILER MOUNTINGS AND FITTINGS 


General 


401 Valves over 1} inches diameter are to be fitted 
with outside screws and the covers are to be secured by bolts 
or studs. All valves are to be arranged to be shut with a 
right-hand (clockwise) motion of the wheels. 


402 All cocks and valves connected to the boiler are 
to be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


408 Where asuperheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves, but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 


404 Safety valve chests and other boiler and super- 
heater mountings subjected to pressures exceeding 150 Ib. 
per square inch or to steam temperatures exceeding 425° F., 
and boiler blow down fittings, are to be made of steel or 
other approved material. 


Safety Valves 


405 At least two safety valves are to be fitted to each 
boiler. They are to be arranged so that the springs and 
valves are cased in, that the valves cannot be overloaded 
when steam is up, that they can be lifted by easing gear, 
and turned round on their seats by hand, and in case of 
fracture of springs they cannot lift out of their seats. 

Pilot valves which admit steam to their respective full 
lift valves are also to be provided with suitable locking 
devices. 

Easing gear is to be arranged to lift all the safety 
valves on a boiler together, and is to be workable from 
some accessible place, free from steam danger. 
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406 Vertical boilers having 100 square feet or more 
of total heating surface are to be fitted with two safety 
valves each not less than 14 inches diameter ; those having 
less than 100 square feet may have one valve not less than 
2 inches diameter. 


407 All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a strong 
and stiff neck, the passage through which is to be of not 
less cross sectional area than the aggregate area of the 
safety valves in the chest in the case of full lift valves 
and one-half of that area in the case of other valves. 
Each safety valve chest is to be provided with a means by 
which it can be drained ; the drain pipe is to be led to the 
bilge or to a tank, clear of the boiler. 


SATURATED STHAM 

408 The minimum aggregate area of the orifices 
through the seatings of the safety valves on each boiler, 
whether coal fired, oil fired and/or exhaust gas fired and 
whether working under natural, forced or induced draught, 
is to be found by the following formula :— 


_ 1.H,S.xE 
(p + 15)xC 
Where A = for ordinary, high lift or improved high 
lift safety valves, the aggregate area in 
square inches of the orifices through the 
seatings of the valves 
for full lift safety valves, the net area in 
square inches through the seats after 
deducting the area of the guides or other 
obstructions when the valves are fully 
lifted, 


T.H.S. = total external surface in square feet of 
the tubes and other parts of the boiler 
exposed to heat, so as to cause evaporation, 


p = working pressure, in lb. per square inch, 


E = estimated evaporation, in lb. per square 
foot of heating surface (T.H.S.) per hour, 
with a minimum value of 6, where the 
boilers are coal fired or oil fired and a 
ininimum value of 8 for those parts of the 
boiler heated exclusively by exhaust gases, 

C = 4°8 for valves of ordinary type, 

72 for valves of high lift type, 
9-6 for valves of improved high lift type, 
19°2 for valves of full lift type. 
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SUPERHEATED STEAM 

409 For valves which have to pass superheated steam, 
the aggregate area of the valves is to be the area A required 
by 408, multiplied by the factor :— 


(1 + i900) 
1000 
where T = degree of superheat, in degrees Fahrenheit. 


410 An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in this Section. 


Waste Steam Pipe 

411 The waste steam pipe and the passages leading to 
it are to have a cross-sectional area not less than the aggre- 
gate area of the safety valves as given by the foregoing 
formulae multiplied by 2°08 for full lift valves and 1-1 
for other valves. 


Accumulation Tests 

412 All safety valves are to be set under steam to a 
pressure not greater than 8 per cent above the approved 
working pressure of the boiler. During a test of 15 minutes 
with the stop valves closed and under full firing conditions 
the accumulation of pressure is not to exceed 10 per cent 
of the loaded pressure. During this test no more feed water 
should be supplied than is necessary to maintain a safe- 
working water level. 


413 For accumulation tests on the safety valves of 
water tube boilers, see J 1603 and J 1604. 


Stop Valves 

414 One main stop valve is to be fitted to each boiler 
secured direct to the shell. There are to be as few 
auxiliary stop valves as possible so as to avoid piercing 
the boiler shell more than is absolutely necessary. The 
arrangement, however, is to be such that where more than 
one boiler is fitted it is possible to supply the steam whistle, 
the steam steering gear, and the electric light machinery 
from at least two boilers. 


Water Gauges and Test Cocks 

415 Every boiler is to be fitted with at Jeast two 
independent means of indicating the water level in it, and 
have marked on it in a contiguous position, easily seen, the 
level of the highest part of the combustion chamber. One 
of these means is to be a glass gauge or anequivalent. The 
other may be a set of test cocks. 


J 406-J 415 


Chapter J 


In the case of boilers of tugs, tenders, coasting and 
other small ships engaged on short voyages, and in that 
of vertical boilers, the marking of the level of the highest part 
of the combustion chamber may be omitted. 


416 ‘Test cocks, where practicable, are to be fitted 
direct on the boiler shell. A set is to consist of at least three 
cocks except in boilers 7 feet 6 inches in diameter and under 
when there may be two. For vertical boilers above 7 feet 
high, the set of test cocks is to consist of at least three. 


417 Allsingle-ended boilers, 16 feet mean diameter or 
over, are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 16 feet mean diameter are to be 
fitted with one glass water gauge and one set of test cocks, 
or the equivalent of the latter. 


418 All double-ended boilers are to be fitted with a 
glass water gauge at or near each end on opposite sides and a 
set of test cocks at each end, or the equivalent of the latter. 


419 The cocks of all water gauges are to be accessible 
from positions free from danger in the event of the glass 
breaking. ~ 


420 Ifthe water gauges are not fitted directly to the 
shell of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. 1f they are connected to the boiler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 24 inches and the connecting pipes not less than 
14, inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars are 
not to be less than 2 inches and the pipes not less than 
1} inches internal diameter, and for boilers 7 feet 6 inches 
in diameter and under the pillars are not to be less than 
13 inches and the pipes not less than 1 inch internal diameter. 
The upper ends of the connecting pipes are to be so arranged 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at least 
2 inches clear of the pipe all round, open for ventilation. 


Feed Checks 

421 Each boiler is to be fitted with at least two 
independent means of feed, each with its own check valve. 
In auxiliary or winch boilers one of the means of feed may be 
an injector. 
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Pressure Gauges 


422 Hach boiler is to be provided with a separate steam 
pressure gauge. Double-ended boilers are to be provided with 
a pressure gauge at each end. The gauges are to be placed 
where they are easily seen. 


Blow-off and Scum Valves 


423 Each boiler is to be fitted with a blow-off valve 
secured direct to the shell. The valve and its connections 
to the sea need not be more than 14 inches in diameter, and 
may be generally about ;, inch in diameter for each foot in 
diameter of the boiler. It is, however, not to be less than 
3 inch in diameter. Vertical boilers are to be fitted with a 
blow-off cock or valve. 


424 Blow-off valves and scum valves (where these 
latter are fitted) of two or more boilers may be connected to 
one common discharge, but where thus arranged there are to 
be screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 


For blow-off cock or valve on ship’s side and attachments, 
see KH 267 and E 268. 


Salinometer Cock or Valve 

425. Hach boiler is to be provided with a salinometer 
cock or valve secured direct to the boiler in a convenient 
position. The cock or valve is not to be on the water gauge 
standpipe. 


Section 5 


RIVETED CYLINDRICAL SHELLS 


501 For the cylindrical shells of steel marine boilers 
the maximum working pressure (which is designated by WP 
and is in lb. per square inch) to be allowed is to be calculated 
from the following formule :— 


Where the thickness of the shell plates does not exceed 
13 inches, 


Where the thickness of the shell plates exceeds 1} 
inches and the longitudinal seams are made with double 
butt straps. 
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In these formule 


t = thickness of the shell plates, in 82nds of an 
inch, 


S = minimum tensile strength of the steel shell 
plates, in tons per square inch, 


J = percentage of strength of the longitudinal 
seams calculated by the methods described 
in 502, 

D = inside diameter of the outer strake of plating 
of the cylindrical shell, measured in inches: 


C = 2-75 where the longitudinal seams are made 
with double butt straps, 
2°83 where tLe longitudinal seams are made 
with lap joints and are treble riveted, 
2-9 where they are made with lap joints and 
are double riveted, 
8°3 where they are made with lap joints and 
are single riveted. 


502 The percentage of strength of a riveted joint (J) 
is found from the following formule, the first two being 
applicable to any type of joint, and the third to that type of 
joint in which the number of rivets in the inner rows is 
double that in the outer row. The lowest valne given by 
the application of these formule is to be taken as the 
percentage of strength of the joint. 


Percentage of strength of plate at | 100 (p—d) 
joint as compared with solid plate { p 


Percentage of strength par 
of rivets as ie 
with solid plate 


=O AEX) 
Spor 


Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 


_100(p —2d) , 100(S, x a x C) 


p SpE nls 
where p = pitch of rivets at outer rows, in inches, 
d = diameter of rivet holes, in inches, 
a = sectional area of one rivet, in square inches, 


n 


number of rivets which are fitted in the 


pitch p. 
T = thickness of plate, in inches. 


S,;= minimum tensile strength of plates, in tons 
per square inch, 
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S, = shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent of the minimum 
tensile strength of the rivet bars, 


C = 1:0 for rivets in single shear as in lap joints, 
1°875 for rivets in double shear as in double 
butt-strapped joints. 


503 Where the longitudinal seams are fitted with 
double butt-strapped joints, the outer butt strap is to be 
at least 625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be ,4; inch thicker 
than this. : 

In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
minimum thickness, in inches, of the outer strap (t,) to be 


and that of the inner strap (t,) to be 


Sy ae io Pee Tah 4 


t=} 3x (p—2d) sty inch. 

504 In all cases the clear space between a rivet hole 
and the edge of a plate is not to be less than the diameter 
of the rivet holes, i.e., the centre of the rivet hole is to be at 
least 1°5 diameters distant from the edge of the plate. 

In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
3383p + ‘67d with zigzag riveting, or 2d with chain 
riveting. 

In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between the outer rows and the next rows is not to be less 
than °33p + ‘67d or 2d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2d. 

{n joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
-2p + 1:15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
‘165 p + 067d. 

In the above p is the pitch of the rivets in the outer rows. 
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505 The maximum pitch, in inches, of the rivets in 
the longitudinal joints of boiler shells 
= (Cx T) + 12 inches 
where T is the thickness of the plate in inches and C is a 
coefficient as given in the following Table :— 


Number of Rivets Coefficients for sean ted 
per pitch Lap Joints strapped Joints 

1 1°31 1-75 

2 2°62 3°50 

3 3°47 4°63 

4 4:14 5°52 

5 — 6°00 


506 If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 2°5 times the thickness of the shell plating 
plus 22% inches, compensation is to be fitted as in the 
case of manholes. (See J 201.) 


507 Where more than three screw stays pierce the 
cylindrical shell in a horizontal line, if d is their diameter 
and p the pitch, 100 (p —d) should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, stays are to be arranged 
out of line with one another longitudinally. 


508 The strength of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent of 
that of the solid shell plate. Where the shell plates exceed 
5 inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
shell plates exceed } inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 


509 The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to have a strength of joint not less than 62 per cent of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 12 inch in thickness and where double-ended boilers 
have shell plates over 1,°, inch in thickness. 


510 The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed 3 
thickness, the riveting is to be at least double. 
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Section 6 
FURNACES 


Note :—Furnaces, plain or corrugated, are not to exceea }3 inch 
in thickness. 


Corrugated Furnaces 


601 The working pressure to be allowed on corrugated 
furnaces is to be determined by the following formula :— 
C(t—1) 
WP = 
D 
where WP = working pressure, in lb. per square inch, 
D = external diameter measured at the bottom 
of the corrugations, in inches, 
thickness of the furnace plate, in 32nds 
of an inch, measured at the bottom of 
the corrugation or camber, 
C = 480 for the Fox, Morison, Deighton, 
Purves and other similar furnaces, 
510 for the Leeds Forge Bulb Suspension 
furnace. 


Plain Furnaces and Combustion Chamber Bottoms 
602 The working pressure to be allowed on plain fur- 
naces or furnaces strengthened by the Adamson or other 
joints, and on the cylindrical bottoms of combustion 
chambers, is to be determined by the following formule, 
the least pressure obtained by either formula being taken :— 


minneley Aer 
highithe. (L+24)xD 
or WP = © x [10 (t-1)—L] 


where WP = working pressure, in lb. per square inch 

D = external diameter of the furnace or com- 
~bustion chamber, in inches, 

t = thickness of the plate, in 32nds of an 
inch, 

L = length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of the rivet 
rows or from the commencement of flange 
curvature, whichever is applicable, 

C = 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 

C,= 50 where the longitudinal seams are 
welded and 45 where they are riveted. 


603 Where the furnaces are tapered, the diameter to 
be taken for calculation purposes is to be the mean of that 
at the top and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
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the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace, to the substantial support at the bottom of the 
furnace or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate. 


Furnaces of Spherical Form 
604 Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :-— 
275 (t—1 
we = “er 
where WP = working pressure, in lb, per square inch, 
t = thickness of the top plate, in 82nds of an 
inch, 
R = outer radius of curvature of the furnace, 
in inches. 


Uptakes of Vertical Boilers 

605 The working pressure to be allowed on internal 
uptakes of vertical boilers is to be determined by the 
following formule, the least pressure obtained by either 
formula being taken :— 

C(t — 5)’ 
WwP=——— — 

(L+24) x D 
or WP = i x [10 (t—5)-—L] 


where WP = working pressure, in lb. per square inch, 

D = external diameter of the uptake, in 
inches, 

t = thickness of the uptake, in 32nds of an 
inch, 

L = length of the uptake between points of 
substantial support, in inches, measured 
from the centres of the rivet rows, 

C = 1450 where the longitudinal seams are 
welded and 1800 where they are riveted, 

C,= 50 where the longitudinal seams are 
welded and 45 where they are riveted. 


Cross Tubes 

606 ‘The thickness of cross tubes in cross tube boilers 
is to be determined from the following formula, but is in 
no case to be less than 2 inch :— 


a WP % lipiaglt 
Eee se a 
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where WP = working pressure, in lb. per square inch 
t = minimum thickness, in 82nds of an inch, 


D = internal diameter of the cross tube, in 
inches. 


Ogee Rings 
607 For the ogee rine which connects the bottom of 
the furnace to the shell, and sustains the whole load on the 
furnace vertically :— 
140 (t -- 1)? 
WP=5p x (D — d) 
where WP = working pressure, in lb. per square inch, 
t = thickness of the ogee ring, in 32nds of 
an inch, 
D = inside diameter of the boiler shell, in 
inches, 
d = outside diameter of the lower part cf the 
furnace where it joins the ogee ring, in 
inches. 
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FLAT PLATES SUPPORTED BY STAYS SECURED 
IN VARIOUS WAYS 
701 The working pressure to be allowed on flat plates 
supported by stays is to be calculated by the following 
formula :— 
ar aes 1) ge Pca 8 
a+b? 


In this formula and in the formule in 708 to 711 


WP 


W P = working pressure, in lb. per square inch, 
t = thickness of the flat plate, in 32nds of an 
inch, 
t.. = thickness of the washers, strips, or doublings 
employed, in 32nds of an inch, 
a = distance apart of the rows of stays, in inches, 
b = pitch of the stays in the rows, in inches, 
C is a coefficient which varies with the method of 
fixing the stays as follows :— 

Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over C = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 
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Where stay tubes are screwed into tube plates and 
expanded C = 52. If they are fitted with nuts C = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 
C = 86. 


Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside C = 96, 
and where the plates are exposed to flame C = 84. 


702 Where plates are stiffened by flanging, the inner 
radius of which is not greater than 2°5 times the thickness 
of the plate, for the support thus given C = 110 where 
the plates are not exposed to flame and C = 96 where 
they are exposed to flame. The pitch is to be reckoned 
from the commencement of the curvature. 


703 For portions of plate where the stays are irregu- 
larly pitched d? is to be used instead of a? + b’, d being 
the diameter of the largest circle which can be drawn passing 
through not less than: three points of support, ie., the 
centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case C is to be 
taken as the mean of the values appropriate for the points 
of support. 


704 For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


705 The stays of the combustion chambers are to be so 
placed that the seams of the plates can be caulked without 
removing the stay nuts. 


706 For the tops of combustion chambers where they 
are joined to the sides by curved portions, if the outer radius 
of the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girder is not to be more 
than half the allowable distance between the girders. 


707 Where portions of plate are supported by stays 
secured in different ways the value of C to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 
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708 Where the plate is supported by stays which 
pass through it and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 

100 


tis Ti saga 


[qt — 1)? + 15 t.7) 

709 Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least two-thirds of the thickness of the plate but not greater 


~ than that of the plate and are riveted to the plate in an 


efficient manner :— 
100 


WP = a? + b? 


[(t — 1)? + °35 t,?) 

710 Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and which are riveted to the 
plate in an efficient manner :— 


100 Stantian a 
WP = ope [(t — 1? + 55 £2) 

711 Where the plate is fitted with doubling plates 
having a thickness of at least two-thirds of that of the 
plate but not greater than that of the plate and which are 
riveted to the plate in an efficient manner :— 

100 
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[(t — 1)? + °85 t,?] 
712 For the portions of tube plates in the nests of 
tubes :— 
c(t — 1)? 
p 
where WP = working pressure, in lb. per square inch, 
t = thickness of the tube plate, in 32nds of 
an inch, 


W P= 


p = mean pitch, in inches, of the stay tubes 
supporting any portions of the plate 
(being the sum of the four sides of the 
quadrilateral divided by 4), 


C = 88 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


49 where the stay tubes are screwed and 
expanded into the plates and fitted with 
nuts. (See J 1206.) 
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713 For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 

C(t —1)?+°55t..?] 


WP= ae) 

a’+b? 
where WP = working pressure, in lb. per square inch, 
t = thickness of the front tube plate, in 


32nds of an inch, 

t.. = thickness of the doubling plate, where 
so fitted, in 32nds of an inch, 

a = horizontal pitch of stay tubes, in inches, 
measured across the wide water space, 

b = vertical pitch of stay tubes in the bound- 
ing rows, in inches, measured from 
centre to centre, 

C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts 
are not fitted, 

72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts 
are fitted to each stay tube, 

63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts 
are fitted only to alternate stay tubes. 


714 If steel of less strength than 26 tons per square 
inch is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 


Section 8 
TUBE PLATES UNDER COMPRESSION 
801 The pressure to be allowed on tube plates is to be 


calculated by the following formula, in which the com- 
pressive stress is taken at 14,000 lb, per square inch :— 


(D—d) xt 
Wx D 


where WP = working pressure, in lb. per square inch, 


WP =,875 x 


t = thickness of the tube plate, in 32nds of 
an inch, 


D = horizontal distance apart of the tubes 
centre to centre, in inches, 

d = internal diameter of the plain tubes, in 
inches, 


W =: width of combustion chamber, in inches, 
measured inside from tube plate to back 
chamber plate, or between tube plates in 
double-ended boilers with combustion 
chambers common to two opposite 
furnaces. 


PRESSURE VESSELS 


Ch 


~~) 


or 


Chapter J 


Section 9 
TUBE PLATES OF VERTICAL BOILERS 

901 Where vertical boilers have a nest or nests of 
horizontal tubes so that there is direct tension on the tube 
plates due to the vertical load on the boiler ends or to their 
acting as horizontal ties across the shell, the thickness of 
the tube plates and the spacing of the tubes are to be such 
that the section of metal taking the load is sufficient to keep 
the stress within that allowed on the shell plates. 

902 Each alternate tube in the outer vertical rows of 
tubes is to be a stay tube. The tube plates between the stay 
tubes are to be in accordance with J 712 and in addition :— 
(t —2) x S x (p —d) x 100 
WEiae 29 x on p 

where WP = working pressure, in lb. per square inch, 

S = minimum tensile strength of the steel 
plate, in tons per square inch, 

t = thickness of the tube plate, in 32nds 
of an inch, 

D = twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell, in inches, 

Pp = vertical pitch of tubes, in inches, 

d = diameter of the tube holes, in inches. 

The least working pressure obtained by the above 
formula and that in J 712 is to be taken. 


Section 10 
GIRDERS 
1001 For girders supporting the tops of combustion 
chambers the following formula is to be used :— 
CGexsdeectu S 
w= Py x De “os 
where WP = working pressure, in lb. per square inch, 

d = depth of the girder at centre, in inches, 

t = thickness of the girder at centre, where 
this is a forging, or the sum of the 
thicknesses of the plates where the girder 
is made of two plates, measured in 32nds 
of an inch, 

L = length of the girder, in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite 
furnaces, 

P = pitch of stays supported by the girder, 
in inches, 

D = distance apart of the girders, centre to 
centre, in inches, 

S = minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged 
girders S is to be taken as 24 for iron 
and 28 for steel, 


J 7138-31001 


Chapter J 
c=" x 495, where the number of stays 
Ws (n) in each girder is odd, 
A rah x 495, where the number of stays 
n+2 . 


(n) in each girder is even. 


Section 11 
STAYS 
Screw Stays 


1101 For screw stays with threads not coarser than 9 
threads per inch, made of steel or of special wrought iron 
tested to the requirements of P 8, the following formula is 
to be used, but in no case is the stress to exceed 9,000 Ib. per 
square inch :— 

(d — '267)? x 8250 
a 
working pressure, in lb. per square inch, 


WP.= 
where WP 


d = diameter of the stay over the thread, in 
inches, 
a = area, in square inches, supported by one 


stay. 


Longitudinal Stays 
1102 For steel longitudinal stays with threads not 
coarser than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 lb. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 
used :— 
wp = (d — 340)? x 9500S 
a 28 
working pressure, in lb, per square inch, 


where WP = 


d = diameter of the stay over the thread, in 
inches, 

a = area, in square inches, supported by one 
stay, 

S = minimum tensile strength of the steel, in 


tons per square inch. 


1108 In cases where longitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases 
where coarser threads.than 6 per inch are used, the working 
pressure ig to be calculated from the following formula :— 


(d'—"125)? x 9500 = S 
WP. gs eg 
d! = diameter of the stay at the bottom of 


the thread or at the smallest part of the 
body. 
Other symbols as defined in 1102. 


Cross-reference 
1104 


See also requirements of J 108 to J 112. 
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Section 12 


BOILER TUBES, PLAIN AND STAY 


1201 Where smoke tubes are made of steel, the material 
is to comply with the requirements of P 1312 to P 1314. 


1202 The following table gives the working pressures 
permissible with plain boiler tubes of standard thicknesses, 
whether of lapwelded wrought iron or of lapwelded or seamless 
mild steel :— 


| 


Outside 

Diameter Standard thicknesses | Working pressures in 

| of tube in | in L. S. G. Ib. per square inch 
inches | 

| TOE Nr a | AB c OD 

2 12 9iL01 9 155 215 300 

hair 11 10 9 8 | 140 190 260 330 | 
24 11 10 9 8 | 125 175 280 300 | 
of | 11 10 9 8 | 110-460 215 275 | 
3 10 9 8 7 | 140 190 250 300 | 
3} EQ POL POS a7 130 180 230 280 
34 [Qe SPs, 7 120 165 215 260 


1203. On stay tubes, whether of wrought iron or of 
steel, a working stress of 7,500 lb. per square inch of the 
net sectional area at the bottom of the thread is allowed. 


1204 ‘The minimum thickness of stay tubes measured 
under the threads is to be } inch for marginal stay tubes 
and ,; inch for other stay tubes. 


1205 Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads, The pitch of the thread 
is not to be finer than 10 threads per inch. It is desirable 
however that they should be screwed to the standard 
9 threads per inch, The stay tubes are to be expanded by 
roller expanders and not made tight by caulking only. 


1206 Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 


1207 If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 
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Section 13 
DISHED END PLATES WITHOUT STAYS 


1301 For ends of boiler drums and receivers, crowns 
of vertical boilers and other similar plates dished to partially 
spherical form subject to pressure on the concave side, but 
not exposed to flame, and having no unreinforced opening 
greater than four times the thickness of the plate, the 
required thickness of plate is to be determined by one of 
the following formule :— 


‘ ! h 
R Ke 
r 1 ! r 
mot _ 
ee ae D eee 
} | 
, se 
Be 5 +05 
wp = 2/26 xSxh R | x (T —08) 
D* yer 
R 
4 —'03 
wp = 180. x S(T —03) 


R 
where WP 


working pressure. in lb. per square inch, 


T = thickness of the end, in inches, after 
dishing but in no case to be less than the 
thickness of a seamless unpierced shell of 
the same diameter and material. 

S = minimum tensile strength of the material, 


in tons per square inch, 


D = outside diameter of drum end, in inches, 


inside radius of curvature of end, in 
inches, which is not to exceed D, 


r = inside corner radius, in inches, 


= external height of dishing, in inches 
measured from the centre of the inside 
corner radius and may be determined 
as follows :— 


eta eae 

h=R,—4/(R,—2 R. + =—2r, ) 

R, = outside radius of curvature of the end, in 
inches, 

r, = outside corner radius, in inches. 


we 
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The inside corner radius r is not to be less than four 
times the thickness of the end plate and in no case less 
than 24 inches. 


1302 Proposals to make dished end plates of semi- 
elliptic form will be considered provided full details are 
submitted before the work is commenced. 


1303 Where the end is provided with a flanged man- 
hole the thickness of the end in inches obtained by the 
formule in 1301 is to be increased by } inch and the depth 
(F) of the manhole flange, measured in inches from the 
outer surface at the minor axis is to be not less than 


F=/T, x W 
where T, = required thickness of the end plate, in 
inches, 


W minor axis of the manhole, in inches. 


1804 Where the end is provided with large openings 
for branches, mountings, or unflanged manholes the thick- 
ness of the end, as determined by the formule in 1301, 
is to be increased by } inch and adequate compensation 
is to be provided, at least equivalent to the cross sectional 
area obtained by multiplying the diameter or major axis of 
the opening cut in the end plate by the thickness required 
for an equivalent unpierced end. 


1305 Where the end is provided with small openings 
greater than four times the thickness of the end plate, local 
compensation is to be provided. 


1306 Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 

(t—2)SxJ 


nat CAR 


where WP 


working pressure, in lb. per square inch, 


t = thickness of the plates, in 32nds of an 
inch, 

S = minimum tensile strength of the steel 
plates, in tons per square inch, 

J = strength of riveted joint as a percentage 
of the solid plate, 

R = inner radius of curvature, in inches, 

C = 2°83 for treble riveted, 


2-9 for double riveted, 
3°38 for single riveted. 
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WATER TUBE BOILERS 
Section 14 


GENERAL REQUIREMENTS 


1401 Water tube boilers are, as regards construction 
and the quality and tests of the material used in their con- 
struction, to comply with the relevant requirements of J 1 
to J 13, except as hereinafter specified; and they are to be 
so designed as to ensure water circulation over every part of 
surfaces exposed to flame when working under service 
conditions. 


Welded Drums 

1402 Where the joints in the drums of boilers are 
made by means of welding, the drums are to be constructed 
in accordance with the requirements of J 17 to J 22, in so 
far as they are applicable. 


Seamless Drums 


1403 Where seamless steel drums are used, the drums 
are to be made in accordance with the requirements of P 11. 


Longitudinal Joints 

1404 ‘The longitudinal joints of the cylindrical drums 
of water tube boilers, the internal diameters of which are 
less than 100 times the thickness of the plating at the joints, 
are not to be of ordinary riveted lapped type, but are to be 
such as to maintain internal circularity of section. 


Inclination of Water Tubes 


1405 ‘The tubes,which connect the drums or headers, 
and are the means for circulating the water when generating 
steam, are to be set at an inclination of not less than 15 
degrees from the horizontal, but in the case of boilers where 
each tube is in series with one or more tubes so as to form a 
continuous run, the inclination need not exceed 5 degrees. 


Deposit Receptacles 

1406 It is desirable that provision should be made in 
the design so that solid matter in the water can be deposited 
automatically without danger arising from such matter col- 
lecting on parts exposed to heat. 


Protection of Steam Drum 

1407 Where the bottom of the steam drum is exposed 
to radiation from the fire, or to the impact of hot gases, and 
it is not protected by the tubes, a shield of good refractory 
material whose conductivity is low is to be fitted, or the tube 
plate is to be suitably thinned at this part. 
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Section 15 

CONSTRUCTION OF WATER TUBE BOILERS 
Tube Ends 

1501 All tubes are to be carefully drifted or roller ex- 
panded in the holes in the tube plates. They are to project 
through the neck or bearing part in the holes by at least a 
l inch. They are to be secured from drawing out at each 
end, and if this is done by bellmouthing only, the bellmouth- 
ing is to be ,!5 inch for each inch in external diameter plus 
2, inch. That is, the increase of diameter at the outer end of 
the bellmouth for a tube of 1 inch in diameter is to be ,; inch, 
for a 2 inch tube .4 inch, and for a 3 inch tube ,*5 inch. 


Tube Holes 

1502 The tube holes in the tube plates of drums, 
pockets or headers are to be formed in such a way that 
the tubes can be effectively tightened in them, Where 
the tube ends are not normal to the tube plates, there is to 
be a neck or belt of parallel seating of at least 4 inch in depth 
measured in a plane through the axis of the tube at the holes. 
Where the tubes are practically normal to their plates, this 
parallel seating is not to be less than Zinch in depth. 


Thinning of Tube Plates 

1503 Where the tube plates are reduced in thickness 
for the purpose of jointing either by lapping or by the fitting 
of butt straps, or in order to receive the drum end flanges, 
such reductions are to be gradual and carefully machined to 
size. 


Thickness of Tubes 
1504 For pressures up to 250 lb. per square inch, the 
minimum thickness of tubes is to be calculated by the 
following formule :— 
For the two rows of tubes next to the fire and round 
the gaps formed in the nests of tubes for the outflow of 
the hot gases from the fire :— 


pio wag 


379) 
For all other tubes, including superheater tubes :— 
t Wi a d 47 
io 
1505 For pressures above 250 lb. up to 650 Ib. per 
square inch, and a designed steam temperature not exceed- 
ing 750° F., the minimum thickness of the tubes is to be 
calculated by the following formule :— 
For the two rows of tubes next to the fire and round 
the gaps formed in the nests of tubes for the outflow of 


the hot gases from the fire :— 


d 
= = 400 9 
t 500 (WP + Ni & 
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For all other tubes, including superheater tubes : — 
d ; 
t = 555 (WP + 400) + 6 
where WP = working pressure, in lb. per square inch, 
d = external diameter, in inches, 
t = thickness, in 100ths of an inch. 
The maximum thickness of any tube is not to exceed 
1 8.W.G. (300 inch). 
Tube Plates 
1506 Where tube plates form portions of cylindrical 
drums, their thickness in way of the tube holes is to be 
calculated by the following formula :— 


ee Voce 
t= tt 4 
es (t—4)SxJ 
rwP= ae BEE 


where WP = working pressure, in lb. per square inch, 
D = internal diameter of the drum, in inches, 
t = thickness of tube plates, in 32nds of an 
inch, 
S = minimum tensile strength of the plate 
forming the drum, in tons per square inch, 
J = percentage strength of the plate through 


the tube holes :— ? = dx 100, 


p = pitch of the tubes in inches on lines 
parallel with the axis of the drum, 


d = diameter of the tube holes, in inches. 


Seamless Drums 
1507 For seamless steel drums the maximum working 
pressure to be allowed for the cylindrical shell clear of the 
tube holes is to be determined by the following formula :— 
wpa) XS x (t—2) 
D 
where WP = working pressure, in lb. per square inch, 
S = minimum tensile strength of the material, 
in tons per square inch, 
t = thickness of the shell, in 32nds of an inch, 
D = internal diameter of the cylindrical shell, 
in inches. 
Headers and Analogous Fittings 
1508 These may be of cast or wrought steel, or of 
such other material as may be approved. The material is to 
comply with the requirements of P 9 and P 10. 


1509 Where flut surfaces of headers or similar parts are 
not pierced for tubes, their thickness is not to be less than 
that given by the following formula :— 

/WP> 
t=bx a, C + 3 
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where WP = working pressure, in lb. per square inch, 
t = thickness, in 82nds of an inch, 
b = breadth, in inches, of the flat surface 
measured from support to support inside, 
C = 81 for wrought steel, 
64 for steel castings. 


1510 ‘The thickness (t) of the headers at the tube 


hole in 32nds of an inch is not to be less than 
t=3x Yd+8 
where d = diameter of the hole, in inches. 


1511 The headers in way of the sighting doors are to 
be machined to give true and fair faces for the doors to 
joint upon. The thickness where machined may be as much 
as ;*; inch Jess than given by the formula in 1510, but 
generally it is not to be less than 44 inch. 


1512 The thicknesses of all headers which are exposed 
to radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, are to be 12°5 per cent 
greater than that given by the formule in 1509 and 1510. 


1513 The sighting hole doors are to be substantial, 
and capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
not blow out in the case of the breakage of the bolt or 
otherwise. 


1514 Every flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


Section 16 
BOILER MOUNTINGS AND FITTINGS 
FOR WATER TUBE BOILERS 

Safety Valves 

1601 The safety valves are to be in number, area, 
design and ordinary construction, in agreement with J 403 
to J 411. 
Waste Steam Pipe 


1602 ‘The waste steam pipe and passages leading to it 
from the safety valves are to be in accordance with the 
requirements of J 411, 


Accumulation Tests 


1603 Tests for accumulation of pressure are to be 
carried out with the stop valve closed and under full firing 
conditions for as long a time as the water supply in the 
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boiler permits, but in no case need they exceed 7 minutes in 
duration. The accumulation is not to exceed 10 per cent of 
the working pressure. , 


1604 In the case of oil fired boilers, where accumula- 
tion tests might endanger the superheaters, consideration 
will be given to the omission of these tests, if an application 
to this effect is received when the plans of the boilers are 
first forwarded for approval. 

In order that the omission of the accumulation tests 
may be approved, it will be necessary for the safety valves 
to be of a size and type for which the Society’s approval 
has been given after initial capacity tests have been carried 
out at the maker’s works to the satisfaction of the 
Surveyors. 

Subsequently, the makers are to provide a certificate 
for each valve to the effect that it is of an approved type 
and is capable of passing the necessary quantity of steam at 
the approved working pressure of the boiler and at its 
maximum rating as certified by the makers of the boiler. 

The areas of the’valves are not, in any case, to be less 
than required by J 408 and J 409. 

The safety valves are to be found satisfactory in 
operation under full working conditions during the trials 
of the machinery on board ship. : 


Stop Valves 
1605 Where two or more boilers are connected to- 


gether, stop valves of self-closing or non-return types are to 
be fitted. 


Water Gauges 

1606 There are to be at least two water gauges to 
each boiler, fitted in such a way as to be quite independent 
of each other. One of them is to be a glass water gauge, 
while the other may be an equivalent ; but where water and 
steam drums exceeding 13 feet in length are fitted athwart- 
ship a glass water gauge is to be fitted at or near each end 
of the drum. 


1607 .The position of the glass water gauges of boilers 
in which the tubes are entirely drowned when cold is to be 
such that water is just showing in the glass when the water 
level in the steam drum is just above the top of the upper- 
most tubes when the boiler is cold. In boilers, the tubes of 
which are not entirely drowned when cold, the glass water 
gauges are to be placed, to the Surveyor’s satisfaction, in the 
positions which have been found by experience to indicate 
satisfactorily that the water content is sufficient for safety 
when the boiler is worked under all service conditions. 
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Feed Water Fittings 

1608 Each boiler is to be fitted with at least two 
distinct and independent feed systems, each with its own 
check valve attached direct to the boiler. At least one of 
these systems is to be fitted with an approved apparatus 
whereby the supply is controlled automatically. 


1609 The feed check valves are to be fitted with 
efficient gearing, whereby they can be satisfactorily worked 
from the stokehold floor, or other convenient position. 


Manholes 

1610 In all the drums, manholes are to be provided of 
such size as to permit of access for internal examination, and 
for the satisfactory fitting of all the tubes in place. 


Mountings and Fittings 
1611 Mountings and fittings not mentioned in this 
Section are to be in accordance with the requirements of J 4. 


WELDED PRESSURE VESSELS 


Note :—The following rules relate to welded pressure vessels 
of thickness not less than +3; inch and operating at temperatures not 
exceeding 650° F. Vessels intended for higher temperatures than 
650° F. may be constructed in accordance with these rules, with the 
exception that the scantlings and routine tests required will be subject 
ta special consideration when the plans are submitted for approval. 


Section 17 


GENERAL REQUIREMENTS 
Definitions 

1701 The term “fusion weld” is, for the purposes of 
these Rules, applicable to all welded joints made by the 
oxy-acetylene or the oxy-hydrogen process, the metal-arc 
process with covered electrodes, or other electric arc process 
in which the are stream and the deposited weld metal are 
shielded from atmospheric contamination. 

1702 ‘he term’ “forge weld” is, for the purposes of 
these Rules, applicable to joints made between plates 
which are welded together by means of hammering or rolling, 
and in which no added metal is included. 


Quality of Material 

1703 The material used in the construction of welded 
pressure vessels is to be in accordance with the requirements 
of P 1 and P 5. 


Construction 

1704 Inall cases, before construction is commenced, 
plans are to be submitted showing full details of the welding 
and giving particulars of the size and type of electrodes, also 
the ultimate tensile strength of the materials proposed to be 
used in the construction of the pressure vessel. 
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TABLE 1 


MaximuM PERMISSIBLE STRESSES IN THE LONGITUDINAL JOINTS OF FusION WELDED PRESSURE VESSELS, 
FoR TEMPERATURES Not Exceepine 650° F. 


Maximum Permissible Stress ‘7’, in 1b. per square inch. to be used in Formula 


given in 1706. 


Conditions in respect of Routine Tests 
and Heat Treatment. 


Minimum Tensile Strength of Plate :— 


Minimum Tensile Strength of Plate :— 


Class 1. 


Vessels made by approved manufacturers only | Unfired 12,900 
and subject to routine tests prescribed in vessels. | 

J 1807 to J 1819 and including complete —-—— 

X-ray examination, heat treatment and Fired 29 
hydraulic test. 12,200 


) vessels. 
| 
i 


Subject to routine tests prescribed in J 1902 to J 1912. 
and ineluding heat treatment and hydraulic test. 


Subject to routine tests prescribed in J 1902 to J 1912. 
and hydraulic test but not including heat treatment. 


Subject to routine tests prescribed in J 2002 to J 2013, 
and including heat treatment and hydraulic test. 


Subject to routine tests prescribed in J 2002 to J 2013. | 
and hydraulic test but not including heat treatment. 


Subject to hydraulic test only. 


Double fillet lap joint for longitudinal shell seams, | 
for shell thickness not exceeding 3in. Subject to | 
hydraulic test only. 


26 tons per square inch 28 tons per square inch 
Class 2. Class 3. Class 1. Class 2. Class 3. 
a == 13,900 —; — 
| 
a = 13,100 or — 
mie a = A. aX. 
11,500 | 12,400 
: Se on abu 
B. oe s B. 
10,800 | 11,600 = 
sy A. Ss es A. 
10,000 10,800 
lo am cole ty SR: 
9,300 10,000 
= C. 43 C. 
8,600 9,300 
. ——-—— me 
D. nr ae) ha |) 
_ 7,900 8,50 


Note: Where the minimum tensile strength of the plate material is other than 26 or 28 tons per 


square inch, but not more 


than 35 tons per square inch, the maximum permissible stress should be proportional to the above. 


1705 In order to facilitate consideration when classify- 
ing pressure vessels in accordance with 1721 to 1723, and 
especially in cases in which there may appear to be some 
doubt regarding the class under which a vessel may be con- 
sidered, particulars of the service conditions for which the 
vessel is intended should also be submitted. 


Cylindrical Shells 


1706 For the cylindrical shells of welded steel pressure 
vessels, the maximum working pressure to be allowed is to 
be calculated from the following formula :— 


—_ f(t —2) 
bh 16 x D 


where WP 
F 


working pressure, in lb. per square inch, 


maximum permissible stress in the longi- 
tudinal joint, in lb. per square inch, as 
given in Table 1 for fusion welded 
pressure vessels and Table 2 


welded pressure vessels, see J 22, 


for forge 


ie 6) 


t = thickness of the shell plates, in 32nds of 
an inch, 
internal diameter of the cylindrical shell, 
in inches. 

1707 Where tube plates form portions of cylindrical 
drums, their thickness in way of the tube holes is to be 
calculated by the following formula :— 


D 


8x WP x D 
= : : 4 
: SxJ x 
or WP = (6 — HS x J 
3.x D 


where WP = working pressure, in lb. per square inch, 
D = internal diameter of the drum, in inches, 
= thickness of tube plates, in 32nds of an 

inch, 
minimum tensile strength of the plate 
forming the drum, in tons per square inch, 
J = percentage strength of the plate through 


S 


the tube holes:— P=% x 100, 

p = pitch of the tubes, in inches, on lines 
parallel with the axis of the drum, 

d = diameter of the tube holes, in inches. 


J 1705 -J 1707 


Chapter J 


Dished End Plates without Stays 

1708 For ends of boiler drums and receivers, crowns 
of vertical boilers and other similar plates intended for 
Class 1 pressure vessels and dished to partially spherical form, 
subject’ to pressure on the concave side, but not exposed to 
flame, and having no unreinforced opening greater than four 
times the thickness of the plate, the required thickness of 
plate is to be determined by one of the following formule :— 


, : ie TAY ag | 
726 » R | ‘ 
WP = sai seca ———. > x (T —:03) 
D | r Bac (faa 
LR J 
wp x 80 x $7 — WB) 


For-end plates of similar type intended for Class 2 or 
Class 3 pressure vessels, the required thickness may be 
determined by the following formula :— 


WP = eS xT 
where WP = working pressure, in lb. per square inch, 

T = thickness of the end, in inches, after 
dishing but in no case to be less than the 
thickness of a seamless unpierced shell 
of the same diameter and material, 

S = minimum tensile strength of the material, 
in tons per square inch, 

D = outside diameter of drum end, in inches, 

R = inside radius of curvature of end, in 
inches, which is not to exceed D, 

r = inside corner radius, in inches, 

h = external height of dishing, in inches, 
measured from the centre of the inside 
corner radius and may be determined 
as follows :— 

h=R.— 4/(R— )(R, + -2n), 

R, = outside radius of curvature of the end, 
in inches, 

r, = outside corner radius, in inches. 


The inside corner radius r is not to be less than four 
times the thickness of the end plate and in no case less 
than 24 inches. 
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1709 Proposals to make dished end plates of semi- 
elliptic form will be considered provided full details are 
submitted before the work is commenced. 


1710 Where the end plates are dished to partially 
spherical form, subject to pressure on the convex side and 


not fitted with stays, the following formula is to be used :— 


wp=ClXl xs 
R 
where WP = working pressure, in lb. per square inch, 

T = thickness of the end plate, in inches. 

R = radius of the convex surface of the end 
plate, in inches, which is not to exceed 
the diameter of the shell, 

S = minimum tensile strength of the material, 
in tons per square inch, 

C = 810 for Class 1 pressure vessels when T 
does not exceed ,*; inch, 

340 for Class 1 pressure vessels when T 
exceeds ,°, inch, 

370 for Class 2 and Class 3 pressure 
vessels when T does not exceed ,°; inch, 
410 for Class 2 and Class 3 pressure 
vessels when T exceeds ,°, inch. 


Flat End Plates without Stays 

1711 For unstayed flat end plates welded to cylindrical 
shells either by forge welding or by one of the fusion welded 
methods shown in Fig. 1, 


WP = C x ENA 
where WP = working pressure, in lb. per square inch, 
t, = thickness of the end plate, in 32nds of 
an inch, 
D = internal diameter, in inches, 
C = 72-5 where end plate is exposed to flame, 


100 where end plate is not exposed to 
flame. 


Compensation for Openings 

1712 Where a dished end is provided with a flanged 
manhole the thickness of the end in inches obtained by the 
formule in 1708 and 1710, is to be increased by } inch, and 
the depth (F) of the manhole flange, measured in inches from 
the outer surface at the minor axis is not to be less than 


F=/T,x W 
where T, = required thickness of the end plate, in 
inches, 
W = minor axis of the manhole, in inches. 
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1713 Where a dished end is provided with large open- 
ings for branches, mountings or unflanged manholes, the 
thickness of the end as determined by the formule in 1708 
and 1710, is to be increased by } inch and adequate 
compensation is to be provided, at least equivalent to the 
cross sectional area obtained by multiplying the diameter or 
major axis of the opening cut in the end plate by the 
thickness required for an equivalent unpierced end. 


1714 Where a dished end is provided with small open- 
ings greater than four times the thickness of the end plate, 
local compensation is to be provided. 


Fig. 1 TypicaL ACCEPTABLE METHODS OF ATTACHING 


Frar Enp Phares Tro CYLINDRICAL SHELLS. 


A 5t BUT NOT LESS 


oe THAN if 


T E WELDED TH 
BEFORE THE CYLINDRICAL 
SHELL IS TURNED IN. 


NOTE :—The proportions indicated for the welds are minima only. 


1715 Where a flat plate is flanged for stiffening it at a 
manhole or sighthole, the total depth of the flange measured in 
inches from the outer surface is to be at least equal 
to /T x W, where T is the thickness of the plate in inches 
and W is the minor axis of the hole in inches. 
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1716 Manholes in cylindrical shells are to have their 
shorter axes arranged longitudinally. Where the cylindrical 
shell is cut for a manhole, compensation is to be provided in 
accordance with 1717. 


1717 Compensation is to be provided for all openings 
in shell plates if the diameters of such openings exceed 2°5 
times the thickness of the shell plus 23 inches. 

The total area of compensation to be provided is not to 
be less than the sectional area of the plate cut out to form 
the opening multiplied by the ratio :— 


Permissible stress in welded joint in Ib. per sq. in. 
560 x min™ tensile strength of shell plate in tons per sq. in. 


The sectional area cut out is to be based on the 
thickness of a seamless shell and measured on the centre 
line of the opening parallel with the longitudinal axis 
of the shell, and the area of compensation provided is to be 
measured in the same plane as the sectional area cut out, and 
may include the sectional area of the welds by which the 
compensating plate or branch piece may be attached. 


In cases where branch pieces are welded to the shell or 
end plate, the maximum height of the branch body to be 
reckoned as compensating for the sectional area cut out is to 
be obtained thus :— 

H=12 YD x T 
where H = height, in inches, measured from the inside 
surface of the shell or end plate, 
D = diameter or longitudinal axis, in inches, of 
the opening cut in the plate, 
T = thickness, in inches, of the shell or end 
plate. 

If the height of the branch obtained by this formula, 
in conjunction with its thickness, is inadequate to compen- 
sate for the sectional area cut out, additional compensation 
is to be provided. 


Attachment of Compensating Plates, Branches, etc. 
1718 All welded compensating plates, branch pieces and 
bosses may be secured by one of the methods shown in Fig. 2. 
Compensating plates attached to the outside of a vessel 
as in Fig. 2 types C and D are to be provided with a tell- 
tale hole not greater than 2 inch diameter. The tell-tale 
hole is to be left open to the atmosphere. 
In the case of compensating plates attached to the inside 
of a vessel the tell-tale hole is to be drilled in the shell. 
Flanges may be attached to branch pieces by any of the 
methods shown in Fig. 3. 
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Fia. 2 
BRANCHES, COMPENSATING RINGS AND BOSSES. 


4b a 


TELL-TALE HOLE ] 
~_< 

<LICN 
wy 


F 
PECIAL PRECAUTIONS Ti Ee z ede 
G H 


NOTE :—Type € should be used for the attachment of heavy 
branches to relatively thick shells, - 


Alternative methods will be accepted if considered to 
be of equivalent strength. 

Where flanges are secured by screwing, the branch and 
flange are to be screwed with a vanishing thread, and the 
diameter of the screwed portion of the branch over the thread 
is to be not less than the outside diameter of the unscrewed 
branch. 

After the flange has been screwed hard home the branch 
is to be expanded into the flange and may be provided with 
a sealing weld. (See Fig. 8, types D and E). 

‘The vanishing thread on a branch is to be not less than 
three pitches in length and the diameter at the root of the 
thread is to increase uniformly from the standard root 
diameter to the diameter at the top of the thread. This may 
be produced by suitably grinding the dies, and the flange 
should be tapered out to the same formation. 


1719 Where a dished end plate, concave to the 
pressure, is fixed by a fillet welded lap joint, the width of the 
overlap, measured between the edges of the end plate and 
shell plate, is not to be less than three times the thickness.of 
the end plate. The outside fillet weld is to be clear of the 
knuckle of the flange. 

Dished end plates convex to the pressure may be per- 
mitted, provided the thickness of the shell plate does not 
exceed § inch, and the width of flange is not less than four 
times the thickness of the end plate. 


J 1719 


‘'yprcaAL ACCEPTABLE METHODS oF ATTACHING 


LLOYD’S REGISTER OF SHIPPING 


Fig. 8 TypicaL ACCEPTABLE METHODS OF SECURING 
FLANGES TO BRANCHES WHICH ARE DIRECTLY 
ATTACHED TO PRESSURE VESSELS. 


NOTE:—The proportions indicated for the welds are minima only. 


Maximum pressure Maximum 
| Type lb. per square inch temperature 
'A,BandC| All pressure and temperature conditions 
| For steam ee ere LY 750° F. 
| | For tod water or 
| DandE © other fluids not sub- 
jected to high tem- 
perature ... ... - 600 | 
. | For steam creress: SOU 750° F 
|For feed water or 
F | other fluids not sub- 
| jected to high tem- 
| perature ... «+ . 350 
G Ba 200 500° F 
ae 150 500° F 
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Permissible forms of fusion welded circumferential] 
joints for dished end plates are shown in Fig. 4. 


Fria. 4 TYPICAL ACCEPTABLE MrTHops oF ATTACHING 
DisHEeD ENps To CYLINDRICAL SHELLS. 


Type | Acceptable for 

A Class 1,2 & 8 

j B a » 2&8 i 
SS 5, 8 ae 
es a Sea : 
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1720 Where a dished end plate is fixed by a butt joint 
and the thickness of an end plate exceeds that of the shell, 
the end plate shall be gradually reduced to the thickness of 
the sheli plate for a length not less than twice the thickness 
of the end plate, measured from the centre line of the weld. 


Classification of Fusion Welded Pressure Vessels 

1721 Class 1. Pressure vessels made in accordance 
with the requirements of this class will be accepted only if 
they are constructed by firms whose names are included in 
the list of firms recognised by the Committee for the manu- 
facture of Class 1 fusion welded pressure vessels. 


Class 1 includes all fired and unfired pressure vessels 
for which the caleulated working pressure on the shell, 
according to the formula given in 1706, requires the 
appropriate maximum permissible stress given in Table 1. 


Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements: — 


Pressure parts of boilers, and all fired pressure vessels 
intended for working pressures above 50 lb. per square inch. 


In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 


1722 Class 2. Approval of the following pressure 
vessels will only be given provided they be constructed and 
tested in accordance with Class 2 requirements :— 


Fired pressure vessels intended for a working pressure 
not exceeding 50 lb. per square inch. 


Pressure vessels requiring the appropriate maximum 
permissible stress given in Table 1. 

Unfired pressure vessels for which WP x T is greater 
than 90, where WP = proposed working pressure, in lb. 
per square inch, T = actual thickness of the shell plate, in 
inches. 

Unfired pressure vessels for which the working pressure 
is greater than 250 lb. per square inch. 


Unfired pressure vessels for which the working tempera- 
ture of the contents is greater than 300° F. 


Unfired pressure vessels of shell thickness greater 
than ~ inch. 


1728 Class 3. ‘This class includes all unfired pressure 
vessels not included in Class 1 or Class 2 for which the 
calculated working pressure on the shell, according to the 
formula given in 1706, requires the appropriate maximum 
permissible stress given in Table 1. 
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Section 18 
REQUIREMENTS FOR CLASS 1 FUSION WELDING 


Preliminary Conditions and Tests 

1801 In order that the name of a firm may be included 
in the list of firms recognised by the Committee for the 
manufacture of Class 1 fusion welded pressure vessels, it will 
be necessary for the Surveyors to make a preliminary visit 
to the works for the purpose of inspecting the welding plant, 
equipment and procedure, also to arrange for the carrying 
out of a special series of tests as described in 1804. 
Subsequently the Surveyors will report periodically to the 
Committee on the conditions which obtain at the works, 
and if considered necessary will carry out further tests. 


1802 The welding plant and equipment are to be of 
good quality and maintained in an efficient working condition. 
The welding apparatus is to be installed under cover and 
so arranged that the welding work may be carried out in 
positions free from draughts and adverse weather conditions. 
The procedure is to be such that there is regular and 
systematic supervision of the welding work, and the welding 
operators are to be subjected by the works officials to periodic 
tests for quality. of workmanship. Records of these tests 
are to be kept and are to be available to the Surveyors 
for inspection. 

1803 The works should be equipped with an efficient 
testing laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, micro- 
examination of specimens and X-ray examination of the 
actual joints in pressure vessels. The works should also 
be equipped with a suitable heat treating furnace having 
satisfactory means for temperature control, but as an alter- 
native, arrangements may be made whereby pressure vessels 
can be heat treated elsewhere. 


1804 A series of special preliminary tests to demon- 
strate the quality of the welding work is to be carried out. 
The tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints lin pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 300 magnifications, are to be prepared representing 
the weld centre, fusion zone and plate. The test plates from 
which the specimens are taken are to be X-rayed. 

1805 A chemical analysis, including determination of 
oxygen and nitrogen content, is to be made of weld metal 
deposited in a sample joint in which the parent plate mat- 
erial is similar to that normally used in the manufacture 
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of welded pressure vessels. A chemical analysis of the 
plates forming the sample joint should also be made, 
alternatively a guaranteed analysis obtained from the steel- 


makers will be accepted. 


1806 A full size welded pressure vessel is to be manu- 
factured under survey, and is to comply in every respect 
with the requirements for Class 1 fusion welded pressure 
vessels. 

Routine Tests for Class 1 Fusion Welded Pressure 
Vessels 

1807 ‘Two test plates should be prepared for each 
pressure vessel. They should be attached to the shell 
plate in such a manner that the edges to be welded are a 
continuation and duplication of the corresponding edges of 
a longitudinal joint. The welding process, procedure and 
technique are to be the same as employed in the welding of 
the longitudinal joint. Test plates are to be so supported, 
during welding, that warping is reduced to a minimum. 

1808 ‘he test plates are to be straightened before 
being subjected to the same heat treatment as given to the 
pressure vessel. 


1809 ‘Test plates need not be prepared for the cireum- 
ferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared, each having a welded joint which, so far as possible, 
is a duplication of the circumferential seams. 

1810 The material for the test plates is to conform to 
the same specification as the shell plates of the pressure vessel. 

1811 The thickness of test plates is to be the same as 
that of the pressure vessel. 

1812 One test plate is to be cut up into test specimens 
as shown in Fig. 5. All the specimens are to be cut from a 
plate of suitable length and are to comply with the test 
requirements detailed in 1814 to 1819. 


Fie. 5 


| 


(1) Tensile, all weld metal. 
(2) Bend. 
(3) Impact (inner surface). 


(4) Impact (outer surface). 
(5) Tensile (joint). 
(6) Macro. 
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Retests 

1813 If any of the tests fail, two retests are to be 
made on specimens cut from the second test plate. All 
retests are to comply fully with the test requirements. 


Tensile Test for all Weld Metal. Specimen No. 1 


1814 
Diameter Gauge 
7a bie | sole 
inches ___inches _ 

‘798 2°82 
‘64 20 
“DOS 1°79 
“479 1:70 
452 1°60 
"437 1°55 
“424 1°50 
‘899 | 141 
“B57 1°26 


The ultimate tensile strength of weld metal is to be 
not less than the minimum specified for the plate. 


Minimum elongation on gauge length = 20 per cent. 
Minimum reduction of area = 35 per cent. 


Bend Test. 


1815 Dimensions of specimen = 3 


Specimen No. 2 

inch wide x 2 inch 
thick, cut flush with the upper surface of the plate as shown 
in Fig. 6. 


Fig. 6 


Yo 
GY 


The specimen is to be bent cold through an angle of 
180 degrees, with the broad side of the weld forming the 
outside of the bend, until the distance between the parallel 
The sharp edges of the 
specimen may be rounded off before bending. 


Alternative Bend Test 

1816 ‘Two bend test specimens of rectangular section 
are to be cut from the test plate, one to be bent with the 
outer surface of the weld in tension, and the other with the 
inner surface in tension. 

The specimens are to be cut transversely to the weld and 
are to have a width equal to 1-5 times the thickness, and the 
mid portion of the specimens is to coincide with the centre 


sides is not greater than 2 inch. 
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line of the weld. The edges may be rounded off to a radius 
not exceeding 10 per cent of the thickness of the specimen. 

In plate thicknesses not exceeding 1} inches, the thick- 
ness of the specimens should be equal to the thickness of the 
test plate. Where the plate thickness exceeds 14 inches, the 
specimens should, in all cases, have a thickness of 13 inches, 
and width of 13 inches. These should be prepared by dis- 
carding metal from the surfaces of the specimens which will be 
in compression when the test is applied. See Figs. 7 and 8. 

Where the thickness of the plate permits, the bend 
specimens may be prepared as shown in Fig. 9. 

For each specimen the weld reinforcement should be 
removed by buffing or machining so that the outer and inner 
surfaces of the weld are flush with the surface of the plate. 

Each specimen is to be bent could without fracture 
through an angle of 180 degrees, over a former having 
diameter not greater than three times the thickness of the 
specimen. The distance between supports should be not 
more than 5:2 times the thickness of the specimen. 


Fic. 7 Norman Bend Specimen 


SPECIMEN 


Fig. 


k— 1 —| 
Fic. 9 NorMAL AND Reversk BEND SPECIMENS CUT 
FROM SINGLE PIECE OF PLATE 

SOUTER SURF. 


t = thickness of the specimen which is the thickness of 
the plate or 1} inches, whichever is the lesser. 
r = corner radii not exceeding -1t. 


NOTE :—Where t is less than 1} inches the width of the specimen 
is to be 1°5t. 


Impact Test. Specimens Nos. 3 and 4 

1817 Dimensions 394 inch square. One specimen 
is to have a milled V notch cut in the centre of the outer 
surface of the weld and the other at the centre of the inner 


surface of the weld. Minimum Izod value = 25 ft. lb. 


J 1813 - J 1817 
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Tensile Test for Joint. 
1818 


Specimen No. 5 


Fic. 10 
Kee, ew 


When T is less than 1 inch :— 
L, = 10:inches. 

W +4 inch. 
1} inches. 
b. = { inch. 
T is greater than 1 inch :— 
L,= 12 inches. 
W + 3 inch. 
1} inches. 
1 inch. 

An equivalent form of test piece to the above may be 
accepted. 

The weld is to be machined fiush with plates on both 
sides. ; 

The ultimate tensile strength of the joint is to be not 
less than the minimum specified for the plate. 


R = ¥ inch. 


R =} inch. 


Macro Specimen. Specimen No. 6 
1819 The specimen is to be etched across the full 
section of the weld, and examined by the Surveyor. 


X-ray Examination 


1820 X-ray photographs are to be taken of the entire 
length of each welded seam, both longitudinal and circum- 
ferential. The surface of the weld is to be dressed smooth 
by grinding, chipping and grinding, machining or other 
suitable means, to the satisfaction of the Surveyor, for the 
purpose of radiography. The photographs are to be 
marked in such a way that the corresponding portion 
of the welded seam can readily be identified. The negatives 
are to) be examined by the Surveyor who will indicate 
whether any rewelding is necessary. 

On completion of the rewelding, the affected portions 
of the seams are to be X-rayed. 

X-ray methods employed are to be sufficiently accurate 
to reveal a defect having a quantitative thickness equal 
to 2 per cent of the depth of the weld, and on each 
negative there is to be an indication of the relative shadow 
density corresponding to 2 per cent of the depth of the weld. 
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Heat Treatment 

1821 Each pressure vessel is to be efficiently heat 
treated on completion of the welding and before the hydraulic 
test is carried out. 


The heat treatment given to any pressure vessel may be 
either :— 


Normalising, in which the pressure vessel is 
heated uniformly to a temperature of 920° C. and 
allowed to cool slowly in still air ; or 


Stress Relieving, in which the pressure vessel is 
heated uniformly to a temperature between 600° C. 
and 650° C., and allowed to cool slowly in still air. 


Hydraulic Test 

1822 For pressure vessels intended for working 
pressures up to 100 Ib. per square inch, the hydraulic test 
pressure is to be twice the working pressure. Where working 
pressures exceed 100 Ib. per square inch, the hydraulic test 
pressure is to be 1°5 times the working pressure plus 50 Lb. 
per square inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Modification of Requirements 

1823 In the case of firms of large experience some 
modification may be permitted in regard to the requirements 
of 1801 to 1806 and to the requirements relating to Routine 
Tests for Class 1 fusion welded pressure vessels. 


Section 19 


REQUIREMENTS FOR CLASS 2 FUSION WELDING 


Preliminary Conditions 

1901 The welding of Class 2 pressure vessels is to be 
done only by firms who satisfy the Committee that their 
works are properly equipped for the welding of pressure 
vessels. 


The welding plant is to be installed under cover and 
is to be maintained in an efficient working condition and 
adequate supervision of the welding work is to be provided. 


Routine Tests for Class 2 Fusion Welded Pressure Vessels 

1902 ‘Two test plates should be prepared for each 
pressure vessel. They should be attached to the shell plate 
in such a manner that the edges to be welded are a 
continuation and duplication of the corresponding edges of 
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a longitudinal joint. The welding process, procedure and 
technique are to be the same as employed in the welding of 
the longitudinal joint. Test plates are to be so supported 


during welding that warping is reduced to a minimum. 


1903 In cases where a number of Class 2 pressure 
vessels are made concurrently at the same works, and the plate 
thicknesses do not vary by more than 4’, inch, each 120 feet 
of welded seam, longitudinal plus circumferential, may be 
regarded as equivalent to one pressure vessel, the required 
number of test specimens being provided accordingly. 

In these cases the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


1904 The test plates are to be straightened before 
being subjected to the same heat treatment as given to the 
pressure vessel. 


1905 Test plates need not be prepared for the cireum- 
ferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared each having a welded joint which, so far as possible, 
is a duplication of the circumferential seams. 


1906 ‘The material for the test plates is to conform to 
the same specification as the shell plates of the pressure vessel. 


1907 The thickness of test plates is to be the same as 
that of the pressure vessel. 


1908 One test plate is to be cut up into test specimens 
as shown in Fig. 11. All the specimens are to comply with 
the test requirements detailed in 1910 to 1912. 


Fia.11 
i 
| "TENSILE. 

| | 

| 7 

| / BEND. 
a TENSILE. | 
5 | 
ica) | 
= BEND. 


NIcKED BEND. 


Specimens may be dressed in way of the weld and the 
sharp edges may be removed from the bend specimens. 
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Retests 

1909 If any of the tests fail, two retests are to be 
made on specimens cut from the second test plate. All 
retests are to comply fully with the test requirements. 


Tensile Tests 

1910 The shape of the specimens is to conform to the 
requirements of J 1818. 

The ultimate tensile strength of the joint is to be not 
less than the minimum specified for the plate. 


Bend Tests 

1911 The width of the bend specimens is to be not 
less than 1°5 times the thickness, and the mid portion of the 
specimens is to coincide with the centre line of the weld. 
One specimen is to be bent with the outer surface of the 
weld in tension, and the other specimen is to be bent with 
the outer surface of the weld in compression. 


In both cases the specimens are to be bent without 
fracture through an angle of 180 degrees over a former, the 
diameter of which is not greater than three times the thick- 
ness of the specimen. 


Nicked Bend Test 

1912 ‘The specimen is to have a slot cut into each side 
of the weld. The specimen is then to be broken in the weld 
and the fracture is to reveal a sound homogeneous weld, 
substantially free from slag inclusions, porosity and coarse 
crystallinity. 


Heat Treatment 

1918 Where heat treatment. is required to be carried 
out in respect of any pressure vessel (see Table 1, J 17), the 
requirements of J 1821 are to be complied with. 

Pressure vessels for which the ratio of inside diameter 
in inches to the cube of the shell thickness in inches is tess 
than 100 are to be efficiently heat treated. 


Hydraulic Test 

1914 For pressure vessels intended for working pres- 
sures up to 100 Ib. per square inch, the hydraulic test pressure 
is to be twice the working pressure. Where working pressures 
exceed 100 Ib. per square inch the hydraulic test pressure 
is to be 1°5 times the working pressure plus 50 lb. per square 
inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


J 1903-J 1914 
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Section 20 
REQUIREMENTS FOR CLASS 3 FUSION WELDING 
Preliminary Conditions 
2001 ‘The welding of Class 3 pressure vessels is to be 
done only by firms who satisfy the Committee that their 
works are properly equipped for the welding of pressure 
vessels. 
The welding plant is to be installed under cover and is 
to be maintained in efficient working condition and adequate 
supervision of the welding work is to be provided. 


Optional Routine Tests for Class 3 Fusion Welded 
Pressure Vessels 

2002 Pressure vessels which comply with the follow- 
ing test requirements, including heat treatment, will be 
allowed the maximum permissible stress given in Table 1 
for Class 3 pressure vessels. See J 17. 

The permissible stresses are reduced when heat treat- 
ment and routine tests are omitted. (See Table 1.) 

In the case of pressure vessels having a shell plate 
thickness not exceeding 3 inch, double fillet lap joints for 
the longitudinal seams will be permitted in conjunction 
with a maximum permissible stress as given in Table 1. 
In this case heat treatment and routine tests may be omitted. 


2003 ‘Two test plates should be prepared for each 
pressure vessel. They should be attached to the shell plate 
in such a manner that the edges to be welded are a con- 
tinuation and duplication of the corresponding edges of a 
longitudinal joint. The welding process, procedure and 
technique are to be the same as employed in the welding of 
the longitudinal joint. Test plates are to be so supported 
during welding that warping is reduced to a minimum. 

2004 The test plates are to be straightened before 
being subjected to the same heat treatment as given to the 
pressure vessel. 

2005 The material for the test plates is to conform to 
the same specification as the shell plates of the pressure vessel. 


2006 . The thickness of test plates is to be the same as 
that of the pressure vessel. 

2007 | One test plate is to be cut up to provide one 
tensile, one bend and one nicked bend specimen. 

2008 In cases where a number of Class 3 pressure 
vessels are made concurrently at the same works, and the 
plate thicknesses do not vary by more than ,%, inch, each 
120 feet of welded seam, longitudinal plus circumferential, 
may be regarded as equivalent to one pressure vessel, 
the required number of test specimens being provided 
accordingly. 
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In these cases, the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


2009 Test plates are not required in the case of 
pressure vessels having circumferential welded seams only. 


Retests 

2010 If any of the tests fail, two retests are to be 
made on specimens cut from the second test plate. All 
retests are to comply fully with the test requirements. 


Tensile Test 

2011 ‘The shape of the specimen is to conform to the 
requirements of J 1818. 

The ultimate tensile strength of the joint is to be not 
less than 95 per cent of the minimum specified for the plate. 


Bend Test 

2012 ‘The width of the bend specimen is to be not less 
than 1°5 times the thickness, and the mid portion of the 
specimen is to coincide with the centre line of the weld. 
The specimen is to be bent without fracture with the outer 
surface of the weld in tension, through an angle of 160 
degrees over a former the diameter of which is not greater 
than three times the thickness of the specimen. 


Nicked Bend Test 

2013 The specimen is to have a slot cut into each side 
of the weld. The specimen is then to be broken in the weld 
and the fracture is to reveal a sound homogeneous weld, 
substantially free from slag inclusions, porosity and coarse 
crystallinity. 


Heat Treatment 

2014 Class 3 pressure vessels may be required to be 
heat treated, depending upon the details of design and the 
service for which the pressure vessels are intended. 

Where heat treatment is required to be carried out on 
any pressure vessel, the requirements of J 1821 are to be 
complied with. 


Hydraulic Test 

2015 For pressure vessels intended for working 
pressures up to 100 lb. per square inch, the hydraulic test 
pressure is to be twice the working pressure. Where working 
pressures exceed 100 lb. per square inch, the hydraulic test 
pressure is to be 1°5 times the working pressure plus 50 lb. 
per square inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 
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Section 21 


INSPECTION OF FUSION WELDED 
PRESSURE VESSELS 


Note :—The following requirements are applicable to all classes 
of fusion welded pressure vessels. 


Electrodes 

2101 In the case of pressure vessels welded by the 
electric metallic are process, the electrodes are to be of a type 
conforming to the terms of the definition for fusion welds 
given in J 1701. 

2102 Electrodes intended for use in the construction of 
pressure vessels are to be stored in a dry place. In order to 
ensure that the quality of the electrodes is being consistently 
maintained they are to be subjected to a regular system of 
periodic testing and inspection. Where routine tests are 
frequently carried out in respect of pressure vessels made 
in the normal course of production, such tests may be 
regarded as meeting the requirements of this paragraph. 


2103 In cases in which it is proposed to use electrodes 
of larger size than 3 inch diameter, full particulars are to be 
submitted for consideration. 


Heat Treatment 

2104 The heat treatment of pressure vessels is to be 
carried out by placing the pressure vessels in a properly 
constructed furnace having satisfactory means of temperature 
control. 


2105 Where pressure vessels are of such dimensions 
that the whole length cannot be accommodated in the furnace 
at one time, the pressure vessels may be heated in sections 
provided sufficient overlap is allowed to ensure the heat 
treatment of the entire length of the longitudinal seam. 


2106 Test plates should be heat treated in the same 
furnace and at the same time as the pressure vessels which 
they represent. In special cases, however, it may be per- 
missible to heat treat the test plates separately from the 
pressure vessels provided the Surveyor is satisfied with the 
means adopted to ensure that the following factors will 
be the same for the pressure vessels as for their respective 
test. plates :— 


Rate of heating. 
Maximum temperature. 
Time held at maximum temperature. 
Conditions of cooling. 
2107 Wherea number of test plates are heated together 
in a furnace, care is to be taken to ensure that each plate is 
uniformly exposed to the heat of the furnace. 
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2108 Where it is proposed to adopt special methods of 
heat treatment full particulars are to be submitted for con- 
sideration. In such cases it may be necessary to carry out 
tests to show the effect of the proposed heat treatment. 


Welding Technique 

2109 Welding may be carried out by hand or by 
machine, and the current used in electric metallic arc welding 
may be direct or alternating. In welding branch pieces, pads 
and compensating rings, more than one run of weld metal 
is to be deposited. Longitudinal and circumferential seams 
may be reinforced by additional runs of weld metal. 


2110 The outer surfaces of the welds may be flush with 
the surfaces of the plates joined, but no objection will be 
raised if the total thickness at the centre of the weld is 
greater than the thickness of the plates, provided the change 
of section is gradual and there is no undercutting at the 
sides of the weld. 


2111 Each run of weld metal is to be thoroughly cleaned 
and free from slag before the next run is deposited. 


2112 In all Class 1 pressure vessels, the longitudinal 
and circumferential seams are to be welded from both sides of 
the plate. In the case of Class 2 and Class 3 pressure 
vessels which are too small to permit welding from the 
inside, special care should be taken to ensure full penetration 
of the first run of weld metal. In such cases it is recom- 
mended that a backing strip be provided on the underside 
of the joint. In order to satisfy himself regarding the 
penetration, the Surveyor may, if he considers it necessary, 
request that a sample joint be welded and cut open for his 
inspection. 


2113 The welding of pressure vessels is to be carried 
out in the downhand horizontal position. In the case of 
circumferential seams means are to be adopted to ensure 
compliance with this requirement. 


2114 In cases where it is proposed to adopt fusion 
welding processes in which it may not be possible to comply 
fully with the foregoing requirements regarding technique, 
full particulars are to be submitted for consideration. 


Fabrication 

2115 Before welding, the assembly is to be examined. 
The shape and size of the joints are to be in accordance with 
the approved design. The butting edges of the plates form- 
ing the longitudinal and circumferential seams are to be in 
line within a limit of 10 per cent of the plate thickness, but 
in no case exceeding } inch for longitudinal joints and 
+; Inch for circumferential joints. 
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2116 The attachment of branches should be examined 
before and after welding. 

2117 During fabrication, the Surveyor is to be proy- 
ided with opportunities for seeing the actual deposition of 
weld metal. The joints are to be examined at various stages 
during construction. 

2118 Oncompletion of the welding, the seams are to 
be thoroughly examined before being dressed or machined. 
Parts showing evidence of blow-holes, slag inclusions, un- 
satisfactory penetration, porosity, or any other defect, are to 
be cut out and rewelded, and excessive undercutting made 
good. 

2119 ach pressure vessel is to be calibrated for 
distortion. The calibration is to be made after the heat 
treatment has been carried out. The drum or shell is to be 
circular at any section within a limit of one per cent of the 
designed internal diameter based on the difference between 
the maximum and minimum diameters of any section. Any 
departure from circularity is to be gradual and there is to 
be no local flat in way of the welded seam. 


Section 22 
FORGE WELDED PRESSURE VESSELS 


Classification of Forge Welded Pressure Vessels 

2201 Class 1. Pressure vessels made in accordance 
with the requirements of this class will be accepted only if 
they are constructed by firms whose names are included in 


the list of firms recognised by the Committee for the manu- 
facture of Class 1 forge welded pressure vessels. 
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Class 1 includes all fired and unfired pressure vessels 
for which the calculated working pressure of the shell, 
according to the formula given in J 1706, requires the 
appropriate maximum permissible stress as given in Table 2. 

Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements :— 

Pressure parts of boilers, and all fired pressure vessels 
intended for working pressures above 50 Ib. per square inch. 

In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 

2202 Class 2. This class includes all forge welded 
pressure vessels not included in Class 1. The working 
pressure of the shell is to be calculated from the formula 
shown in J 1706, the appropriate maximum permissible 
stresses being as given in Table 2. 


Preliminary Conditions and Tests for Class 1 Forge 
Welding 


2203 Inorder that the name of a firm may be included 
in the list of firms recognised by the Committee for the 
manufacture of Class 1 forge welded pressure vessels, it 
will be necessary for the Surveyors to make a preliminary 
visit to the works for the purpose of inspecting the welding 
plant, equipment and procedure, also to arrange for the 
carrying out of a special series of tests as described in 2206. 
Subsequently the Surveyors will report periodically to the 
Committee on the conditions which obtain at the works, and 
if considered necessary will carry out further teats. 


TABLE 2 


MaximuM PERMISSIBLE STRESSES IN THE LONGITUDINAL JoINTS OF ForGE WELDED PRESSURE VESSELS, 
FoR TEMPERATURES NOT ExcEEDING 650° F. 


| . — 


Maximum Permissible Stress ‘f’ in lb. per square inch. 
to be used in Formula given in J 1706. 
} Conditions in respect of Routine Tests | Minimum Tensile Strength of Plate :— | Maximum Tensile Strength of Plate — 
and Heat Treatment. | 24 tons per square inch 26 tons per square inch 
Class 1. Class 2. Class 1. Class 2. 
5 + sks _ ae rit u 3 == 
noire 9 Coes 29 _ at 
Vessels made by approved manufacturers only | vessels. | 11,200 Ama 
and subject to routine tests prescribed in Fired oF = Na i = 
J 2209 to J 2213. ire ee ~ 
| vessels. 10,600 11,500 rat 
"Shell thickness 9.900 
Bhs arty —_ | i —_ 10,800 
Vessels not included in as poh. 580. boxe. Sed fe = 
the above category. | gh : F ad Ss erase . 7 
| Shell thickness | 9 
| less than § inch. | ay | 9,200 rie 10,000 


sere : we a aa 
Note: Where the minimum tensile strength of the plate material is other than 24 or 26 tons per square inch, but not more than 
30 tons per square inch, the maximum permissible stress should be proportional to the above. 


J 2116 - J 2203 292 


BOILERS AND OTHER PRESSURE VESSELS 


2204 The welding plant and equipment are to be of 
good quality and maintained in efficient working condition. 
The welding plant is to be installed under cover and arranged 
so that the weiding work may be carried out in positions 
free from draughts and adverse weather conditions. The 
procedure is to be such that there is regular and systematic 
supervision of the welding work. 


2205 The works should be equipped with an efficient 
testing laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, and micro- 
examination. The works should also be equipped with a 
suitable heat treating furnace having satisfactory means for 
temperature control, but as an alternative, arrangements 
may be made whereby pressure vessels can be heat treated 
elsewhere. 


2206 A series of special preliminary tests to demon- 
strate the quality of the welding work is to be carried out. 
The tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints in pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 300 magnifications, are to be prepared representing 
the weld centre and the plate remote from the weld. 


2207 A full size pressure vessel is to be manufactured 
under survey, and is to comply in every respect with the 
requirements for Class 1 forge welded pressure vessels. 


2208 In the case of firms of large experience some 
modification may be permitted in regard to the requirements of 
2206, provided satisfactory evidence is produced of successful 
results obtained by the firm’s welding methods, over an 
appreciable period. 


Routine Tests for Forge Welded Pressure Vessels 


Class 1 


2209 ‘The shell plates of each pressure vessel are to 
be left long enough to accommodate the following test 
specimens :— 


Two tensile specimens; ) with provision 
Four bend specimens, | for retests. 


Retests 

2210 If any of the tests fail, two retests are to be 
made, both of which are to comply fully with the test 
requirements. 
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Tensile Test 

2211 The tensile specimens are to conform to the 
standard test piece A (see P 203), and the mid portion of the 
specimens is to coincide with the centre line of the weld. 

The ultimate tensile strength of both test pieces is to 
be not less than 95 per cent of the minimum specified for 
the plate material. The elongation is to be not less than 
18 per cent on a gauge length of 8 inches. 


Bend Tests 

2212 The width of the bend specimens is to be not 
Jess than 1°5 times the thickness, and the mid portion of the 
specimens is to coincide with the centre line of the weld. 
Two specimens are to be bent in such a manner that the 
outer surface of the weld is in tension, and two specimens 
are to be bent with the outer surface of the weld in 
compression. 

In both cases the specimens are to be bent without 
fracture through 180 degrees round a former, the diameter of 
which is not greater than three times the thickness of the 
specimen. 

Norr:—Some modification of the requirements 
contained in 2209 to 2211 may be permitted in circumstances 
such as are indicated in 2208. 


Test Pieces for Circumferential Seams 

2213 In the case of pressure vessels having circum- 
ferential joints only, no test pieces need be provided unless the 
internal diameter of the pressure vessel exceeds 4 feet 6 inches, 
when a representative welded joint is to be made and cut up 
to provide the specimens detailed above. 


Class 2 

2214 In the case of forge welded pressure vessels other 
than those included in Class 1, routine tests are not 
required in respect of longitudinal joints, but where the 
internal diameter of a pressure vessel exceeds 4 feet 6 inches the 
manufacturer is to produce authoritative evidence of test 
results demonstrating that efficient circumferential welds 
of the proposed dimensions can be made consistently. 


GENERAL REQUIREMENTS 
Plate Thickness 


2215 In the case of all pressure vessels the thickness 
of the shell plate is to be not less than } inch. 


Weld Thickness 

2216 On completion of the welding the thickness at 
and adjacent to the weld is to be not less than the required 
thickness of the shell plate as determined from the formule 
for working pressure given in J 1706 and J 1707. 


J 2204 - J 2216 


Chapter J 


Heating 

2217 The heating of plates for welding is to be carried 
out by means of a process which will provide a flame which 
will not be of an oxidizing character and will not tend to 
introduce impurities into the steel. Provision is to be made 
for careful control of the welding heat. 


Heat Treatment 

2218 All forge welded pressure vessels are to be 
efficiently normalized in accordance with the requirements 
of J 1821. 


Hydraulic Test 

2219 Pressure vessels are to be subjected to a hydraulic 
test pressure of twice the working pressure. Whilst under 
this test the pressure vessel is to be well hammered on both 
sides of; and close to, the welded seams. 


Section 23 
AIR RECEIVERS 


2301 Cylindrical receivers for containing air under 
high pressure, used either for starting or for the injection 
of fuel in oil engines, may be made either of seamless steel 
or of welded, or riveted, steel plates. 


Welded Receivers 
2302 Receivers of fusion or forge welded construction 
are to comply with the requirements of J 17 to J 22. 


Riveted Receivers 

2303 Receivers of riveted construction are to comply 
with the Rules for cylindrical boilers, where applicable, but 
where end plates are dished to partially spherical form, 
subject to pressure on the concave side, and not fitted with 
stays, the following formula may be used :— 


Tyne see @ aa fl 


WP = 
‘a R 
where W P = working pressure, in Ib. per square inch, 
S = ultimate tensile strength of the plates, in 


tons per square inch, 


T = thickness of the end, in inches, after 
dishing, 


R = inside radius of curvature of the end, in 
inches, which is not to exceed the 
diameter of the shell. 
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If desired the formule for dished ends detailed in 
J 1301 may be used in lieu of the above formula. 

The inside corner radius is not to be tess than four 
times the thickness of the end plate and in no case less than 
24 inches. 

Where the end is provided with a flanged manhole the 
thickness of the end in inches determined by the foregoing 
formula is to be increased by } inch and the depth (F) of 
the manhole flange, measured in inches from the outer surface 
at the minor axis is to be not less than F = / 1; X W 

where T, 


required thickness of the end plate, in 
inches, 


W = minor axis of the manhole, in inches. 


Seamless Receivers 
2304 The material used is to comply with the re- 
quirements of P 508. 


2805 The permissible working pressure for seamless 
receivers is to be determined by the following formule :— 


hee et LBS 


for thicknesses of § inch and above. 


SO RB “x 3) 


WP D 


for thicknesses below ¢ inch. 
where WP = working pressure, in lb. per square inch, 


S = minimum tensile strength of the steel 
shell plates, in tons per square inch, 


t = thickness of the shell plates, in 32nds of 
an inch, 


D = internal diameter, in inches, 
C = 38° for receivers of thickness $ inch and 
above, 
34:5 for receivers of thickness below 
& inch. 
2306 Each seamless receiver is to be carefully annealed 
after manufacture, and before the hydraulic test. 


Hydraulic Test 

2307 Each seamless receiver is to be subjected to a 
hydraulic test of twice the working pressure, which it is to 
withstand without permanent set. 


2308 Each receiver made of riveted steel plates for 
pressures up to 300 lb. per square inch is to be tested by 
hydraulic pressure to 1°5 times the working pressure, plus 


BOILERS ‘AND OTHER* PRESSURE VESSELS 


50 Ib. per square inch. Where higher working pressures are 
used, the test pressure need not be more than 200 lb. per 
square inch above the working pressure. 


General 


2309 All receivers above 6 inches internal diameter 
are to be so made that the internal surfaces may be examined 
and, wherever practicable, the openings for this purpose are 
to be sufficiently large for access. Means are to be provided 
for cleaning the inner surfaces by steam, or otherwise. 
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2310 Each receiver which can be isolated from a 
safety valve is to be provided with a suitable fusible plug to 
discharge the contents in case of fire. 


2311 Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and water to be blown 
out. 


Cross-reference 


2312 For scantlings of compressed air pipes, see E 506 
and E 513. 


J 2309 - J 2312 
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APPENDIX 


FIRMS RECOGNISED 


BY THE COMMITTEE FOR THE 


MANUFACTURE OF Crass 1 


WELDED PreEssURE VESSELS. 


Note: The place of residence of the Surveyor giving attendance at each works is shown in parentheses. 


FUSION WELDING 


Firms in Great Britain and Ireland. 


Daniel Adamson 
(MANCHESTER. ) 


& Co, Ld, 


Ashmore, Benson, Pease & Co., Ld., Parkfield Works, 
Stockton-on-Tees. (MIDDLESBROUGH.) 


Babecck & Wilcox, bd. Renfrew, (GLascow:) 

Henry Balfour & Co., Ld., Leven, Fife. (LErrH.) 
John Brown & Co., Ld., Clydebank. (GLASGOW.) 
Cochran &.Co., Annan, Ld., Annan. (GLASGOW.) 
F.B. Engineers, Ld., Atlas Works, Shettield. 
Harland & Wolff, Ld., Belfast. (BELFasT.) 
G. A. Harvey & Co. (London), Ld., London. 


Head, Wrightson & Co., 


(SHEFFIELD.) 


(Lonpon.) 


Ld., Thornaby-on- Tees. 
(MIDDLESBROUGH.) 


Dunkintield, Cheshire. 


Firms in Countries other than 


Ansaldo Stabilimento Meccanico, Genoa, Italy. (GENOA.) 
Avesta Jernverks Aktiebolag, Avesta, Sweden. (STOCKHOLM.) 


The Babcock & Wilcox Co., Barberton, Ohio, U.S.A. 
(CLEVELAND, OHIO.) 


Bethlehem Steel Co., Bethlehem, Pa., U.S.A. 


(PHILADELPHIA.) 


Bethlehem Steel Co., Shipbuilding Division, Quincy Works, 
Mass, U.S.A. (Boston.) 


Brown-Boveri, Ld., Baden, Switheriand, (WINTERTHUR.) 


A/S Burmeister & Wain, Copenhagen, Denmark. 
(COPENHAGEN.) 


Canadian General Electric Co., Ld. (Canadian Allis- 
Chalmers, Ld.) Davenport Works, Toronto, Canada. 
(ToRONTO.) 


Canadian Vickers, Ld., Montreal, Canada. (MONTREAL.) 
Cantieri Riuniti, dell’Adriatico, Trieste. (TRIESTE.) 


Chicago Bridge & Iron Co., Birmingham, Alabama, U.S.A. 
(MosILk.) 
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Horseley Bridge & Thomas Piggott, Ld., Tipton, Staffs. 
(BIRMINGHAM.) 


Marshall & Anderson, Ld., Manse Road, Motherwell. 
Lanarkshire. Works:—Broomside. (GLascow.) 
Motherwell Bridge & Engineering Co., Ld., Motherwell. 


(GLASGOW.) 
Robey & Co., Ld., Globe Works, Lincoln. 
Ruston & Hornsby, Ld., Lincoln. 


South Durham Steel & Iron Co., 
(MIDDLESBROUGH.) 


Alexander Stephen & Sons, Ld., Glasgow. 


(NOTTINGHAM. ) 
(NorriNnGHAM.) 


Ld., Stockton-on-Tees. 


(GLASGOW.) 


John Thompson (Wolverhampton) Ld., Wolverhampton. 
(BIRMINGHAM.) 


Whessoe, Ld., Darlington. (MIDDLESBROUGH.) 


Yarrow & Co., Ld., Scotstoun, Glasgow. (GLASGOW.) 


Great Britain and Ireland. 


Cockatoo Docks & Engineering Co., Pty, Ld., Sydney, 
N.S.W. (SYDNEY.) 

Combustion Engineering Co., Inc., New York, U.S.A. 
(Works at Chattanooga, Tennessee). (New YORK.) 


Combustion Engineering Co., Inc., New York, U.S.A. 
(Works at St. Louis). (PHILADELPHIA.) 


Degerfors Jarnverks A/B, Degerfors, Sweden. 
(GOTHENBURG.) 


Dominion Bridge Co., Ld., 


(MonrTREAL.) 


Lachine, Quebec, Canada. 


Downington Iron Works, Inc., Downington, Pa. U.S.A. 
(PHILADELPHIA.) 


Eriksbergs mek. Verkstads Aktiebolag, Gothenburg, 
Sweden. (GOTHENBURG.) 
Farrar & Trefts, Inc., Buffallo, New York, U.S.A. 


(CLEVELAND, OHIO.) 


Foster Wheeler Corporation, Carteret, N.J., U.S.A. 
(New YORK.) 
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Foster Wheeler, Ld., St. Catharines, Ontario, Canada. 
(TORONTO.) 
Heilman Boiler Works, Allentown, Pa, U.S.A. 
(PHILADELPHIA.) 
Helsingor Skibsvaerft & Maskinbyggeri, Elsinore, Denmark. 
(COPENHAGEN.) 
Huttenwerk Huckingen A.G., Duisburg, Germany. 
(DUSSELDORF. ) 
John Inglis & Co., Ld., Toronto, Canada. (ToRonvTo.) 
M.W. Kellogg Co., Jersey City 3, N.J., U.S.A. (New York.) 
Aktiebolaget Lindholmens Vary., Gothenburg, Sweden. 
(GOTHENBURG.) 
De Rotterdamsche Droogdok Maatschappij, N.V., Holland. 
(RorrerDAM.) 


Bernard Smith (Pty.) Ld., Sydney, N.S.W. (SYDNEY.) 


A. O. Smith Corporation, Milwaukee, Wisconsin, U.S.A. 


(NEw York.) 
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Gebr. Stork & Co. N.V., Hengelo, Holland. (AMSTERDAM.) 
Sulzer Bros., Winterthur, Switzerland. (WINTERTHUR.) 


Sun Shipbuilding & Dry Dock Co., Chester, Pa, U.S.A. 
(PHILADELPHIA.) 


Thompsons (Castlemaine) Ld., Melbourne, Australia. 
(MELBOURNE.) 


Vancouver Iron Works, Ld., Vancouver, B.C., Canada. 
(VANCOUVER. ) 


Vitkovice Steel Works, N.C., Ostrava 10, Czechoslovakia. 
(PILSEN.) 
N.V. Werkspoor, Amsterdam, Holland. (AMsTERDAM.) 


West Japan Heavy Industries, Ltd., Nagasaki Shipyard 
and Engine Works, Nagasaki, Japan. (KOBE.) 


FORGE WELDING 


John Thompson (Wolverhampton) Ld., Wolverhampton. 


(BIRMINGHAM.) 


January, 1951. 
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SPARE GEAR FOR STEAM AND INTERNAL 


COMBUSTION MACHINERY 


INSTALLATIONS 


Section 1 Steam Turbine Engines 
STEAM INSTALLATIONS 102 In ships engaged on ocean going service and fitted 


Steam Reciprocating Engines 

101 In ships engaged on ocean going service and fitted 
with steam reciprocating engines, the articles mentioned in 
the following list (so far as they are applicable) will be 
required to be carried. 

*or a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation ‘Strengthened 
for navigation in ice.” 

1 complete bottom end bearing. 
1 complete top end bearing. 
" *} set of metallic packing complete for each size of 
main piston rod. 
*1 set of coupling bolts of each size used. 
1 set of pads of each hand for one face of Michell 
thrust block. 
sei of feed and bilge pump valves and seats 
where these pumps are worked by the main 
engines. 
set of valves of each size used for the liquid end 
of each independent pump. 


_ 


1 set of air pump valves. 
1 set of circulating pump valves. 
*1 impeller shaft for main circulating pump. 
1 set of rings for H.P. piston. 
1 set of rings for H.P. piston valve. 


1 valve of each size with springs and rollers where 
poppet valves are used on the main engines. 

1 valve lid for main feed check for one boiler. 

12 boiler tube stoppers complete. 

1 set of fire bars for one furnace. 

1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 

A quantity of assorted bolts, studs and nuts. 

Steel bars and plates of various sizes. 


with steam turbine engines, the articles mentioned in the 
following list (so far as they are applicable) will be required 
to be carried. 


*Por a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation “ Strengthened 
for navigation in ice.” 

1 set of coupling bolts of each size used. 

*1 complete bearing bush of each size used for main 
gear wheel shaft. 

1 complete bearing bush of each size used for rotor 
shaft. 

1 complete bearing bush of each size used for 
pinion shaft. 

1 half set of packing rings or segments for each 
gland of rotor shafts so fitted, and half the 
number of springs fitted. 

2 ordinary thrust shoes for main thrust block or 
sufficient pads for one face of Michell type of 
main thrust block of each hand. 

Turbine thrust and adjusting bushes with rings 
complete (or one set of pads of each hand for 
Michell type) for one turbine of each size 
fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of valves of each size used for the liquid end 
of each pump. 

*| impeller shaft for main circulating pump. 

1 valve lid for main feed check for one boiler. 

12 boiler tube stoppers complete. 

1 set of fire bars for one furnace. 

1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 

A quantity of assorted studs, bolts and nuts. 

Steel bars and plates of various sizes. 


Not required for ships engaged on short voyages. 
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Section 2 
HEAVY OIL ENGINES 
201 In ships engaged on ocean going service, the 
articles mentioned in the following paragraphs (so far as they 
are applicable) will be required to be carried. 


202 Propeller— 

*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The propeller 
or blades may be of cast iron, except for ships 
having the notation “Strengthened for navigation 
in ice.” 

203 Main Engines— 

*1 cylinder cover of each design used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for one 
cylinder, with their casings, springs and other 

. fittings, - 
Fuel needle valves for half the number of cylinders 
of each engine. 

*1 piston complete, with all piston rings, studs and 
nuts. ‘ 

1 set of piston rings for one piston. 

*1 complete cylinder liner. 

Telescopic cooling pipes for one piston. 

*1 set of wheels for the cam shaft drive of one engine 
or six separate links with pins and rollers where 
chain drive is used for cam shaft or scavenge 
blower. 

1 set of studs and nuts for one cylinder cover of each 
design used. 

1 set of rubber rings for liner joints. 

2 cross head bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

1 complete crank pin bearing. 

1 set of top end bearings. 

1 set of packings for one piston rod for Double 
Acting Engines. 

*1 piston rod for Double Acting Engines. 

2 crank pin bearing bolts and nuts of each size used. 

2 main bearing bolts and nuts. 

1 set of pads of each hand for one face of Michell 
thrust block. 

1 set of coupling bolts of each size used. 


204 Main Engine Air Compressors and Pumps— 
1 set of piston rings for one piston of each size used 
in the air compressor. 
| half set of suction and delivery valves of each size 
used in the air compressor. 


Not less than 10 per cent of suction and delivery 
valves for the scavenge air pump where lift valves 
are used. 

1 impeller, impeller shaft and bearings where 
scavenge blowers are used. Where more than 
one scavenge blower is fitted, and one of these is 
additional to the required capacity of blower or 
blowers, under full working conditions, no spare 
parts need be supplied provided the additional 
blower is arranged to be easily substituted for the 
working blowers. 

1 set of bilge pump valves and seats. 

1 additional fuel pump or all working parts for one 
fuel pump. 


205 Each Size of Auxiliary Heavy Oil Engine— 


1 complete set of valves for one cylinder, with their 
springs and other fittings. 

Fuel needle valves for half the number of cylinders 

1 set of piston rings for one piston. 

1 set of studs and nuts for one cylinder cover. 


2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 


2 crank pin bearing bolts and nuts of each size used. 

1 complete crank pin bearing. 

1 complete top end bearing. 

2 main bearing bolts and nuts. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves of each size 
used in the air compressor. 


1 additional fuel pump or all working parts for one 
fuel pump. 


206 Auxiliary Air Compressors— 


1 set of piston rings for one piston of each size used. 


1 half set of suction and delivery valves of each size 
used. 


207 Auxiliary Pumps— 


1 set of valves of each size used for the liquid end of 
each pump. 


208 Donkey Boilers Used for Essential Services 


at Sea— 
1 set of valves for the water end of the feed pump. 


1 valve lid for feed check. 
6 tube stoppers. 


1 set of oil fuel burner nozzles complete with 
atomisers etc., for one boiler. 


Not required for ships engaged on short voyages, 
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209 General— 

A quantity of assorted studs, bolts and nuts. 

Steel bars and plates of various sizes. 

1 length of pipe of each size used, for the fuel delivery 
and injection air pipes to the main and auxiliary 
power cylinders, and the air delivery from the main 
and auxiliary compressors to the receivers, with 
unions and flanges suitable for each. 


15th December, 1949. 
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Section 3 


PETROL AND PARAFFIN ENGINES 


301 The items of spare gear to be carried for petrol 
and paraffin engines employed for essential services are to 
be equivalent to those required by K 2 for heavy oil engines 
intended for similar services. 
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Chapter L 


KLECTRIC PROPELLING MACHINERY 
(For Tables and Appendices see Chapter M) 


Section 1 
GENERAL 
101 In ships propelled by electrical machinery, either 
wholly or partly by this means, the Rules with regard to 
machinery are the same as those relating to steam engines 
so far as regards the testing of material used in their 
construction and fitting of sea connections, suction and 


discharge pipes, shafting, stern tubes and propellers. 


102 The following Rules are also to be observed. 
These relate to the electric propulsion equipment, with 
such references to the mechanical equipment as are required 
for the successful operation of the combined system. Such 
requirements are additional to those detailed in the appro- 
priate Chapters of the Rules. 


Section 2 
CONSTRUCTION 

201 In ships built under special survey and fitted 
with electric propelling machinery, the whole of the electrical 
machinery, including switch gear, control gear, cables, main 
and auxiliary generators, motors and exciters, is to be 
constructed under special survey. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection and to 
the satisfaction of the Surveyors. 


202 In the cases of electric propelling machinery or 
engines being built under special survey, the distinguishing 
mark »# will be noted in the Register Book in red, thus :— 
“FLMC or NE. 

203 In order to facilitate the inspection, the plans of 
the machinery, control gear, cables and electric circuits are 
to be submitted for approval. 


204 ‘The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working 
conditions has been satisfactorily carried out. Any defects 


are to be pointed out as early as possible. 


205 Any novelty in the construction, operation or 
application of the machinery is to be reported to the 
Committee and submitted for approval. 
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Section 3 


STEAM ENGINES FOR PROPULSION 
GENERATORS 
Governing 


301 An efficient governor is to be incorporated, 
which is to be arranged so that when operating at rated 
speed and the rated load is thrown off, the maximum 
variation in speed is not to be sufficient to bring the 
emergency governor into operation, and the permanent 
variation is not to exceed four per cent of the rated speed. 


Notre —Exhaust steam turbines working in conjunction with 
reciprocating engines require an emergency overspeed governor only. 


Speed Control 

302 When the propeller speed is arranged to be varied 
by controlling the engine speed the control is to be arranged 
to permit increments and decrements of speed not exceeding 
one per cent of maximum speed between 50 per cent and 
100 per cent of maximum rated speed. 


Maximum Speed 

303 The engines are to be capable of withstanding for 
five minutes without injury a speed of 15 per cent in excess 
of the maximum rated speed. 


Emergency Governor 

304 Anemergency overspeed governor, independent of 
the main governor, is to be arranged to trip the throttle 
valve when the speed exceeds the rated maximum running 
speed by not less than 10 nor more than 15 per cent. It 
is also to be arranged for hand tripping. 


Mixed Pressure Turbines 

305 If, in the case of a turbine, exhaust steam can be 
admitted to the lower stages, an automatic shut-off controlled 
by the governor and emergency trip is also to be provided. 


Bled Steam 

306 When provision is made for bleeding steam from 
the intermediate stages of a turbine, non-return valves, or 
positive shut off valves operated by the emergency governor, 
are to be fitted. 
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Torque Limiting 

807 In cases where the arrangements permit a 
propelling motor to be connected to generating plant 
having a continuous capacity higher than the motor rating, 
means are to be provided to limit the continuous input to 
the motor to approximately five per cent above the torque 
for which the shaft is approved. 


Mechanical Balance 


808 The engines and generators are to be so con- 
structed, erected and supported that when running at any 
and every working speed all revolving and reciprocating 
parts are well balanced so as not to give rise to any 
appreciable vibration. 

Cross-reference 


309 For lubricating oil supply to steam turbine 
driven sets, see Chapter E. 


Section 4 


OIL ENGINES FOR PROPULSION GENERATORS 
Governing 


401 An efficient governor capable of rapidly shutting 
off the flow of oil fuel is to be provided. It is to keep the 
engine speed within seven per cent momentarily and three 


and a half per cent permanently at full speed when full load 
is removed. 


Critical Speed 


402 When conpled to the generator or generators, the 
combined set must not run in the vicinity of a serious 
critical at any designed running speed, or range of speeds. 

403 Calculations of the torsional vibration character- 
istics for the dynamic system formed by the engine and 
generator or generators are to be submitted for consideration, 
together with plans of all shafting. 

These calculations should include the particulars 
required by H 701 and H 801. 


404 In certain cases the Committee may consider it 
necessary for torsiograph readings to be taken from the 
machinery after fitting on board. for the purpose of verifying 
that serious critical speeds do not occur within the range of 
working speeds. 


Rating 


405 The engine is to be capable, for periods of one 
hour, of developing a load 10 per cent above its rated output 
within the limits of variation in speed defined in 401 without 
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undue heating of the engine or other mechanical trouble. 
The rated output in b.h.p. (unless otherwise approved) is to 
be the load required to drive the generators and all direct 
coupled auxiliaries at their continuous maximum rating 
for a period of 12 hours when working with a barometric 
pressure of 80 inches of mercury and a surrounding air 
temperature of 62° F. (16°7° C.). 


Section 5 


GENERAL REQUIREMENTS OF ELECTRIC 
PROPULSION MACHINES 
Insulation 


501 All windings are to be insulated and treated to 
resist moisture, sea air and oil vapour. 


502 All windings are to be insulated from the frame 
with mica or micanite. Where it is desired to use other 
types of insulation, particulars regarding the behaviour, 
properties and life of the materials are to be submitted for 
consideration. 


Terminals 


503 The terminals are to be so secured and spaced or 
shielded that they cannot be accidentally earthed, short 
circuited or touched. Cable conductors are to be furnished 
with appropriate sweating sockets. 


Coolers 


504 If water coolers are employed they are to be 
arranged so as to prevent leakage or condensation from cooler 
tubes from entering the machines. 


Thermometers 


505 Machines having an enclosed ventilating system 
or ducts for the exhaust air are to be fitted with thermo- 
meters for recording the temperature of the ventilating air 
as it leaves the machine. 


Ventilation 


506 Ample provision is to be made for supplying cool 
air toand removing hot air from the machine and to avoid as 
far as practicable any intake of moist or oil-laden atmosphere. 

Where the machines are not ventilated by a closed 
system, using water covlers, they are to be ventilated with 
cooling air not exceeding 113° F. (45°C.). In cases where 
the ventilating air exceeds 113° F. the permissible temperature 
rise of the machine is to be reduced by an amount equal to 
the excess temperature. 


ELECTRIC PROPELLING MACHINERY 


Heating when Idle 

507 All generators of 500 kW or motors of 500 s.h.p. 
and over, are to be provided with efficient means for heating 
the windings, either electrically or otherwise, to prevent 
condensation when idle. If steam pipes are used for this 
purpose, the joints are not to be within the machine. 


Shaft Currents 

508 Means are to be taken to prevent the formation 
of circulating currents which might flow between the shafts 
and the bearings. 


Excitation 

509 Systems dependent on the auxiliary generators for 
excitation are to be capable of manceuvring and of maintain- 
ing power at all times with a fall of 10 per cent of excitation 
voltage at the bus-bars. 


510 For large equipments an alternative means of 
excitation is to be provided. ‘The auxiliary generators may 
constitute this reserve. 


Facilities for Inspection and Repair 

511 For the purposes of inspection and repair, pro- 
vision is to be made for the withdrawal and replacement of 
the field coils of direct current machines and salient pole 
alternating current machines, and for sufficient access to 
stator and armature coils. Facilities are to be provided for 
supporting the motor shaft to permit the withdrawal and 
inspection of bearing bushes. Wear-down gauges are to be 
supplied for generators of 1,000 kW, and motors of 1,000 
s.h.p., and over. 


Mechanical Protection 

512 Suitable handrails or screens are to be provided 
to prevent personal injury or the entrance of extraneous 
bodies. All live parts in excess of 250 volts direct-current 
to earth, or 150 volts alternating-current to earth, are to 
be suitably guarded or enclosed. Machines are to be amply 
protected against drip and mechanical damage. 


Lubrication 

513 Means of lubrication are to be efficient at all 
running speeds and all normal working oil temperatures, 
and with the ship inclined from the normal at any angle up 
to 15° transversely and 10° longitudinally, and with rolling 
up to 224° from the vertical without the spilling of oil. 


514 Oil flingers or other suitable means are to be 
provided to prevent the lubricant from creeping along the 
shaft or otherwise gaining access to the insulation of the 
machine or any live part thereof. 
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515 Every self-lubricated sleeve bearing is to be 
provided with a suitable overflow which, while permitting 
efficient lubrication when the machine is running, is to 
prevent the bearing from containing an excess of oil. 
Every self-lubricated bearing is to be fitted with an 
inspection lid and means for visual indication of the oil 
level. Where forced lubrication is employed, an alternative 
means of lubrication, such as oil rings or an oil reservoir, is 
to be provided if no warning device is fitted, or a period of 
30 seconds elapses before the machine comes to rest after 
the interruption of the oil supply. 

The lubrication of propulsion motor bearings is to be 
effective at trailing speeds under all conditions of oil 
temperature, 


Position in Ship 

516 The machines are to be placed in well-ventilated 
compartments in which inflammable gases cannot accumulate, 
and in such a position as to be clear of all inflammable 
material. Unprotected woodwork or other combustible 
material is not to be fitted within a distance of 12 inches 
measured horizontally from or within 4 feet measured 
vertically above the machines. 


517 The machines are to be placed in positions in 
which they are not exposed to risk of mechanical injury or to 
damage from water, steam or oil, and in all ships engaged 
on open sea service they are preferably to be placed with their 
axes of rotation in a fore and aft direction. If placed 
athwartships end play is to be reduced to a minimum and 
provision made for the end thrust due to rolling of the ship. 


518 Ventilation ducts are to be so arranged that water 
or extraneous bodies cannot drop into the machines. 


Foundations and Bilges 

519 Plans of the seatings for the main propulsion 
generators and motors are to be submitted for approval. 

For prevention of accumulation of bilge water, see 


Chapter E. 


Maneuvring 
520 The torque available for manceuvring is to be 


reasonably in excess of the trailing action of the propeller 
to enable the latter to be stopped or reversed in a reasonable 
time when the ship is travelling at maximum service speed. 


Plant to be Earthed 
521 ‘The bed-plates and frames of the machines are 


to be effectively earthed, and insulation is not to be inter- 
posed between the prime movers and the generators. 
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Section 6 


ALTERNATING CURRENT SYSTEMS 
Limiting Pressures 
601 The pressure under normal working conditions at 
any part of the system for equipments not exceeding 15,000 
s.h.p. per shaft is not to exceed the following values. 


Between lines 3,500 volts. 
Toearth ... 2,020 volts. 


Proposals involving higher voltages for larger equipments 
are to be submitted for consideration. 


Stator Laminations 
602 Laminations are to be securely clamped, and are 
to be efficiently and permanently supported around the whole 
of the periphery. 
_ 603 Laminations are to be suitably insulated from one 
another with an approved durable material. 


Propulsion Generators 


604 The ratings and limits of permissible temperature 
rise for alternators are to conform to Chapter M, Appendix 4. 
If the ventilating air exceeds 118° F. (45° C.) the permissible 
temperature rise is to be reduced by an amount equal to 
the excess temperature. 


Where sea water cooling is used the temperature rises 
specified in Appendix 4 may be increased by 18° F. (10° C.) 
provided that the maximum temperature of the air entering 
the machine does not exceed 104° F. (40° C.) when using 
sea water at 85° F. (29°5° C.). 


605 Machines of 5,000 kVA and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be fitted 
to smaller machines where practicable. 


606 Suitable space is to be provided for the removal 
of the rotor for the inspection of the rotor and stator. 


607 Stator and rotor windings are to be suitable for 
manceuvring in accordance with 615 without impairment. 


Propulsion Motors 


608 The ratings and limits of permissible temperature 
rise for motors are to conform to Chapter M, Appendix 4. 

Where the temperature of the cooling air exceeds 
113° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 
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Where sea water cooling is used the temperature rises 
specified in Appendix 4 may be increased by 18° F. (10° C.) 
provided that the maximum temperature of the air entering 
the machine does not exceed 104° F. (40° C.) when using sea 
water at 85° F. (29°5° C.) 

609 The collector rings and rotor terminals of 
synchronous type motors are to be suitably insulated for the 
voltage induced during manceuvring. Insulating barriers 
are to be provided where necessary. 


610 Induction rotor windings of synchronous type 
motors, used for manceuvring purposes, are to be mechanically 
strong and of ample section to prevent overheating during 
repeated manceuyvres in accorilance with 615. 


611 Provision is to be made for machining the 
collector rings or for their easy removal for that purpose. 


612 Machines of 5,000 s.h.p. and over, or machines 
having an axial core length of one metre or over, are to 
have at least three embedded temperature detectors and a 
temperature indicating instrument. Detectors of this type 
should be fitted to smaller machines where practicable. 


Stability 

613 The motors and generators are to be designed and 
arranged to maintain electrical stability and to remain in 
step under all normal conditions of running. 


Excitation 

614 Exciters, balancers, boosters and motors for 
driving them are to conform to Chapter M, Appendix 3, 
except that for all ocean-going ships and ships operating 
in tropical waters the temperature rise, measured by 
thermometer at the rated load, is not to exceed the limit 
shown in the following schedule :— 
| | 


TEMPERATURE RISE 


Class A Insulation Class B Insulation | 


Windings (other than 
single-layer field windings 
with exposed surfaces) and 

| cores with which they are be 4 4 . 
| in contact ... 68° F. (85° C.) | 81° F. (45° C.) 
Single-layer field wind- pie me: ae ‘ 
| ings with exposed surfaces | 81° F. (45° ©.) | 108° F. (60° C.) 


72° F.(40°C.) | 72° F. (40° C.) | 


Commutators ... 
Where the ventilating air adjacent to the machine 
exceeds 113° F. (45° C.) the permissible temperature rise of 
the machines is to be reduced by an amount equal to the 
excess temperature. 


ELECTRIC PROPELLING MACHINERY 


615 After a full load run of the complete equipment, 
for not less than three hours, followed by a full speed reversal 
and five normal manceuvres within a period of 30 minutes, 
the temperature rise of any machine supplying the extra 
excitation required for alternating current systems, is not to 
exceed that permitted in 614 by 18° F. (10°C.). 

Ample margin in the temperature rise of machines is 
to be allowed for inadvertent delay in the operations of 
manceuvring referred to above. 


616 Field windings and all machines supplying 
over-excitation during manceuvring are to be capable of 
withstanding the excess current over a reasonable period, 
to allow for inadvertent delay during a reversal operation, 
without impairment, after attaining the temperature rise 
corresponding to normal continuous working. 


617 Negative boosters are, when necessary, to be 
provided with overspeed protection. 


618 The strength of shafts and couplings of exciting 
machines for alternating current equipments is to be suitable 
for the increased output necessary during manceuvring. 


Section 7 


DIRECT CURRENT SYSTEMS 


Limiting Pressures 
701 For equipments not exceeding 15,000 s.b.p. per 
shaft the pressure to earth at any part of the system under 
normal working conditions is not to exceed 600 volts. The 
voltage of any single armature is not to exceed 1,000. 
Proposals involving higher voltages for larger equip- 
ments are to be submitted for consideration. 


Propulsion Generators and Motors 

702 The ratings and limits of permissible temperature 
rise are to conform to Chapter M, Appendix 4. 

Where the temperature of the cooling air exceeds 
113° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 


Brush Gear 

703 The brushes are to be staggered longitudinally 
to prevent the formation of ridges on the commutators 
and arranged in such manner that in multipolar machines 
every part of the commutator working surface is swept 
by an equal number of positive and negative brushes. 

Brush gear is to be mounted on the frame or bed-plate 
of pedestal-bearing machines having an output of 150 kW 
per 1,000 revolutions per minute and above. 
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Excitation 


704 The arrangements for motor and generator 
excitation are to be such that if the motor excitation circuit 
is opened by a switch or contactor the generator excitation 
is simultaneously opened or the generator voltage is 
immediately reduced to zero. 


Overspeed Protection 

705 Overspeed protection devices are to be arranged 
to interrupt the supply of power, and the armatures are to 
be suitably constructed to prevent damage due to temporary 
overspeeding, where the system permits excessive over- 
speeding at light loads. 


Section 8 


GENERAL REQUIREMENTS FOR PROPULSION 
CONTROL GEAR AND SWITCHBOARDS 


Position 


801 Control boards and switchboards are to be placed 
in accessible, well-ventilated positions, free from inflammable 
gases and acid fumes, and in which they are not exposed 
to risk of mechanical injury or damage from water, steam 
or oil. 


802 Unprotected woodwork or other combustible 
material is not to be fitted within a distance of 12 inches 
measured horizontally from, or 4 feet measured vertically 
above, any live metal. 


803 Essential controls for manceuvring operations 
are to be grouped at the starting platform and any 
necessary instruments and gauges are to be in direct view 
from this position. 


General Construction 


804 Switchboards and control panels are to be 
constructed wholly of durable, non-ignitable, non-absorbent 
materials. 


805 If insulating material be used for the base, it 
is to be of permanently high dielectric strength and 
insulation resistance, and full particulars regarding its 
properties should be submitted for consideration. 

Where used for panels such materials are to be coated 
with insulating varnish or enamel over their entire surface 
including such parts as have been exposed by drilling or 
other machining operations. 
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806 If semi-insulating materials such as marble or 
slate are used, all conducting parts are to be insulated 
from the slate or marble slab with mica or other approved 
non-hygroscopic insulating material, and the slab is to be 
similarly insulated as a whole from the frame on which it is 
mounted; the frame is to be effectually earthed. 


807 ‘The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts, or between such parts and earth. 


808 All parts, including connections, are to be readily 
accessible from the front or back. Fuses are to be placed 
in approved positions. 

809 Omnibus bars and ordinary bare connecting 
conductors on switchboards are to be proportioned so 
that their average temperature will not rise more than 
54° F. (30° C.) above that of the surrounding air when 
rated at 2,000 amperes or below when the maximum current 
flows through them continuously. For bare conductors rated 
above 2,000 amperes the temperature rise is not to exceed 
72° F. (40° C.). The temperature rise of each part 
is not to exceed the average temperature by more than 
9° F. (5° C.) and in other respects they are to comply 
with Chapter M, Appendix 1. { 


810 All the and 


switchgear in any circuit essential for manceuyring or 


Aluminium is not to be used. 


cable connections in control 


maintenance of propelling power are to stranded 
and to consist of not less than seven strands and have 
a sectional “O045 
(77029 in.). 


be 


area of not less than square inch 
811 All nuts and screws securing electrical connections 


are to be effectively locked so that they cannot become loose. 


812 All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for identification. 
If detachable name plates are employed, they are to be non- 
ignitable, and if of metal are to be disposed so as not to 
involve risk of short circuits or earths. 


813 Hach voltmeter, wattmeter, voltage coil and pilot 
or earth lamp with its connecting wires is to be protected 
individually by a fuse on each insulated pole close to the 
source of supply. Potential transformers for instruments. 
relays, etc., may be protected by fuses on the primary side only. 
Pilot lamps and indicating lamps may have common fuses. 


814 Switches and contactors are as far as practicable 
to be connected so that their blades or moving parts are 
not alive in the off or de-energised position. 
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815 Where switches and fuses are fitted on the same 
pole they are to be arranged so that the fuses are not alive 
when the corresponding switches are in the off position. 


816 Switches and circuit breakers are to conform to 
the requirements of M 845 to M 360. 

817 Fusible cut-outs are to comply with the 
requirements of M361 to M368, and are to be suitably 
labelled with the circuits or devices which they control. 


818 All levers, handles, handwheels, interlocks, and 
their connecting links, shafts and bearings for the operation 
of switches and contactors are to be of such proportions 
that they cannot be broken by manual operation. 


819 Suitable interlocks, preferably mechanical, are to 
be provided to prevent damage by improper operation, such 
as the opening of switches or contactors not intended to 
be operated while carrying current. 


820 Provision is to be made for the manual operation 
of all manceuvring contactors, switches, field regulators, or 
controllers with reasonable effort, without the aid of solenoids 
or other electric, pneumatic or hydraulic aid. If such aid be 
used for normal operation, failure of the electric, pneumatic 
or hydraulic aid must not result in interruption of power to 
the screw shaft and the device must be capable of purely 
manual operation without any delay in changing over to 
manual control. 

Nore.-—This requirement does not apply to bridge control. 

821 Where voltage coils are used for relays or for 
retaining purposes, the coils and resistances in series with 
them, if any, are to be of substantial and_ reliable 
construction where failure of such coils would result in the 
interruption of the supply of power to the propeller shaft. 
The number of such coils in a propelling system and the 
number of auxiliary contacts in'series with them are to be 
reduced to a minimum. 


822 The cases of all instruments using a higher 
pressure than 250 volts direct-current to earth or 150 volts 
alternating-current to earth, and secondary windings of al! 
instrument transformers, are to be earthed. 


823 Switches normally subject to arcing, such as the 
short circuiting and isolating switches for direct-current 
generators connected in series, are to be provided with 
substantial and renewable arcing tipa. 


824 All apparatus is to be arranged to function 
satisfactorily under conditions of vibration and shock, and 
with the ship inclined from the norma! at any angle up 
to 15° transversely and 10° longitudinally, and when rolling 
up to 224° from the vertical. 
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825 Shunt-operated contactors, releases, and relays are 
to be capable of functioning satisfactorily even when the 
line voltage falls to 80 per cent and 85 per cent for direct 
current circuits and alternating current circuits respectively, 
with the coils at the temperature which they will attain 
under normal service at the normal line voltage, and, in 
the case of alternating current circuits, at rated frequency. 


826 For the purpose of maintaining alignment and 
ease of operation, operating shafts are to be fitted with flexible 
couplings and expansion joints where necessary and means 
are to be provided for effective lubrication. 


827 All steel parts, including springs, are to be suitably 
treated to resist corrosion. 


Overload and Short Circuit Protection 


828 Provision is to be made for protection against severe 
overloads or electrical faults likely to result in serious injury 
to the plant, but the operating point is to be set sufficiently 
above the currents and loads usually experienced in a heavy 
sea-way or when manceuvring, to prevent interruption of 
power. 


Earth Detection 


829 The main propelling circuit is to be provided with 
means for detecting earth faults. 


8380 For D.C. equipments exceeding 500 volts and for 
all A.C. equipments, aural and visual alarms are to be operated, 
but power supply is not to be interrupted on the occurrence 
of a fault, so that the plant may continue to operate with 
a single earth. If an earth connection be used for the 
operation of the detector, the arrangements are to be such 
that the earth circuit is automatically opened in order to 
stop the circulation of fault current. 


831 Earth detection devices are to be arranged to 
function for all earth leakage faults exceeding five amperes. 
On three-phase alternating current systems at least 95 per 
cent of the generator and motor windings are to be protected. 

832 A switch may be installed to cut out the aural 
device to prevent continuous alarm, but in such case the 
visual device is to be automatically switched on when the 
aural device is switched off. 


833 Excitation circuits are to be provided with lamps, 
voltmeters or other suitable means to indicate continuously the 
state of the insulation of the system under running conditions. 


Mechanical Protection 


834 All exposed current-carrying parts having a 
potential of over 250 volts direct-current to earth or 150 
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volts alternating-current to earth are to conform to the 
following requirements :— 

Terminals are to be enclosed. 

The sides and rear of switchboards and control panels 
are to be suitably screened. 

Access doors are to haye prominent and permanent 
nameplates giving the maximum voltage, and are to be 
interlocked to prevent access while such parts are alive, or 
in approved cases are to be provided with a special key under 
the care of the chief engineer. 

Exposed current-carrying parts exceeding 250 volts to 
earth are not to be permitted on any switchboard or control 
panel. 


Bridge or Deck Control 
835 The control is to be simple and easy to operate. 


836 It is to be such that the operator cannot produce 
currents or loads in excess of the working capacity for which 
the plant is designed. 


837 Control is to be carried out without reference to 
electrical instruments. 


838 Alternative control in the engine room is to be 
provided, and so arranged that transfer of control to the 
engine room can be made in emergency without excessive 
loss of time. 


839 It is to be arranged so that simultaneous control 
of the propelling machinery from the bridge and engine room 
is not possible. 


Instruments and Gauges 

840 Instruments and gauges which are necessary for 
the efficient operation of the plant are to be provided. 
Particulars are to be submitted for consideration. In cases 
where the rotation of the propeller motors cannot readily be 
observed from the starting platform, indicators are to be 
provided. 


841 All essential instruments are to be capable of 
withstanding vibration and shock without impairment and 
are to be fitted in moisture-proof cases. 


842 Instruments are where necessary to be protected 
from the influence of stray magnetic fields. 
843 A 500-volt insulation tester, giving the resistance 


in megohms, for the purpose of testing and tracing faults is to 
be carried on all sea-going ships. 


Discharge Protection 

844 For the protection of the field windings and 
cables efficient means are to be provided for limiting the 
induced voltage when the field circuits are opened. 
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845 Where excitation is obtained from the auxiliary 
bus-bars efficient means are to be provided to limit the 
induced voltage on the bus-bars when the generator or 
distribution circuit breaker opens. 


Direct-current Systems 

846 Where two or more direct-current: generators are 
connected in series, means are to be provided to prevent 
the reversal of the prime mover on the failure of the power 
supply to any one generator if such reversal would result in 
damage or overspeeding. 


847 If the regenerated energy transmitted by the 
propeller motor on stopping or reversing the propeller is of a 
magnitude that would cause an undue increase in the engine 
speed, means are to be provided for suitably absorbing 
or limiting such power. 

848 Where the propulsion generators are also to be 
used for other purposes, suitable overload protection and 
provision for voltage adjustment are to be arranged in 
conformity with the requirements of Chapter M. 


Reversing Switches 

849 Contactors or switches used for reversing ‘the 
rotation of the propeller are to be mechanically interlocked 
to prevent the circuits for abead and astern rotation being 
closed simultaneously. 


850 The reversing contactors or switches are also to 
be provided with means for forcing them open if they should 
become stuck in the closed position. 


Resistances 

851 Resistances are to comply with the requirements 
of M1313 to M 1816. 

852 Shunt resistances connected across the field circuit 
of synchronous propelling motors when they are functioning 
as induction motors are to be suitably insulated for the 
voltage induced when reversing and amply rated to allow for 
inadvertent delay during the reversing operation. 


Temperature Alarm 

853 Machines having an enclosed ventilating system 
or ducts for the exhaust air are to have an aural alarm device 
arranged to operate when the outgoing air exceeds the 
predetermined safe value. 


Reversing Levers and Handwheels 

854 Propeller reversing levers or handwheels are to 
be clearly and permanently marked with the positions for 
ahead and astern working. Levers or handwheels placed 
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athwartships are to be arranged for right hand or clockwise 
rotation for ahead working or if operated in a fore and aft 
direction to be arranged to correspond with the direction in 
which the ship is moving. 


Auxiliary Power 


855 Distribution circuits connected to the auxiliary 
bus-bars for excitation and lubricating oil pumps, ete., are 
to be suitably protected from interruption due to overloading 
of non-essential circuits. 


Speed Control 


856 In multiple-propeller ships where the propeller 
speed is arranged to be varied by voltage control or other 
electrical method, means are to be provided to permit an 
adjustment between 50 per cent and 100 per cent of 
maximum rated speeds in a suitable number of steps. 


Section 9 
CONDUCTORS AND CABLES 


Conductors 


901 All conductors are to be of annealed copper 
conforming to the Standards of the International Electro- 
technical Commission Publication No. 28. 


902 Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 


903 Conductors in any circuit essential for mancu- 
vring or maintenance of propelling power’ are to be stranded 
and to consist of not less than seven strands and to have a 
sectional area not less than ‘0045 square inch (7/-029 in.). 


904 The size of conductor is to be selected so that the 
drop in voltage, when carrying rated full load and overloads, 
is not greater than that allowed for in the design of the 
machines. 


905 The current in any conductor is not to exceed 
that given in Chapter M, Tables I to V, when carrying 
current continuously or Table VI when intermittently loaded. 
In no case is a shorter rating than one half-hour to be 
taken. In the case of field discharge circuits, particulars 
should be submitted for consideration. 

Field currents, when the windings are cold, are to be taken 


into consideration when determining the size of conductors. 


906 Where multicore cables are used the dimensions 
are to be submitted for approval. 
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907 Bus-bars and connections are to be in accordance 
with Chapter M, Appendix 1, and, if used for connections to 
machines, must be rigidly and strongly supported, efficiently 
insulated and guarded, and protected from drip and jets of 
liquid or steam. Pipes are not to enter ducts containing 
such connections. Suitable means are to be arranged for 


draining any accumulation of moisture in ducts. 


Insulation and Protective Covering of Cables 

908 All cables are to conform to the requirements 
of M7. 

909 For multicore cables the thickness of dielectric on 
each conductor is to be the same as for the same size of single 
core cable and the thickness of lead sheathing is to be in 
accordance with Chapter M, Tables VIII, IX, XIIfand XV. 
The bedding and diameter of wire armouring are to be in 
accordance with Table XVI. 

910 All cables for pressures exceeding 250 volts 
direct-current to earth or 159 volts alternating-current to 
earth are to be lead sheathed and braided. They are also 
to be armoured or protected in an approved manner. The 
thickness of dielectric and lead covering is to conform to 
Chapter M, Table XIII (660 volt paper or varnished 
cambric insulated), Table IX (660 volt rubber insulated) or 
Table XV (3,300 volt paper or varnished cambric insulated). 

A dielectric test is to be applied to all cables in accordance 
with the requirements of M 727 to M 729. 


Installing and Fixing of Cables 
911 All cables are to be installed and fixed in 
conformity with the requirements of M 9. 


912 (Cables are to be run in accessible, well-ventilated 
positions where they can he easilv inspected. 


Cables for Alternating Currents 
918 Where single-core cables are used for alternating- 
current circuits rated in excess of 5 amperes :— 
The armouring, if any, is to be non-magnetic material. 
Magnetic material is not to be used between such cables. 
Such cables are to be so arranged that the inductive 
effects of the groups are substantially eliminated. 


914 Single-core lead-alloy sheathed cables are to have 
their lead sheaths bonded together and earthed only at approx- 
imately the mid-point of the cable run, or alternatively, 
earthed at both ends, provided that, in the latter instance, 
the cross-sectional areas of the cables are so increased as to 
compensate for the increased heating. In addition, such cables 
are to be carried on insulators to prevent the circulation of 
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currents in the metal sheaths. The sheaths of multicore 
cables are to be earthed at each end and long runs are also 
to be earthed intermediately. 


915 Magnetic material is not to be used between single 
core cables of agroup. Where cables pass through bulkheads 
or steel panels, al] the conductors of the same set are to pass 
through a non-ferrous plate or gland so that no magnetic 
material passes between the cables, and the clearance between 
the cables and magnetic material is to be not less than three 


inches. 


Notre.—This paragraph does not apply to cables carrying 10 
amperes or less. 


916 Single core cables carrying 100 amperes or over 
are to be fixed not less than three inches from parallel 
magnetic material. 


917 Single core cables are to be so arranged that the 
inductive effects of the group are practically eliminated. 


Cable Sockets 

918 Large cable sockets are preferably to be secured 
by two or more studs or bolts, not exceeding 7 inch diameter, 
and the nuts securely locked. 


Syn¢hronous Motor Cables 

919 Cables connected to the collector tings of synchro- 
nous motors during manoeuvring are to be suitable for the 
voltage induced during those periods. 


Interference with Magnetic Compasses 

920 Single-conduetor circuits carrying continuous 
current are to be arranged with lead and return conductors 
fitted as close to one another as possible. Tests are to be 
made during the adjustment of the compasses to determine 
the effect of switching the main circuits on and off and 
careful records are to be kept of any errors observed, whether 


corrected or not. 
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SECONDARY BATTERIES 
General 
1001 All batteries are to conform to the require- 
ments of M 16. 


Capacity 

1002 Batteries used for starting main propulsion 
engines in lieu of compressed air are to comply with the 
following :— 

If used for purposes other than starting, full particulars 
of the battery should be submitted for consideration. These 
particulars should include the capacity which it is estimated 
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will be required to give 12 starts in succession of one main 
engine, also details of the other uses for which the battery is 
intended ; the facilities for charging should also be indicated. 

If used solely for starting muin engines two batteries are 
to be fitted each capable of starting one main engine six 
times in succession without recharging. Details of the 
charging arrangements are to be submitted for consideration. 

Plans showing the location and arrangement of battery 
compartment are to be submitted for approval. 


Section 11 


TRIALS 
Works Tests 


1101 The machines, switchgear, m tin cables and control 
gear, are to be tested in the presence of the Surveyors at the 
makers’ works so far as practicable to ensure compliance with 
the requirements relating to temperature rise, dielectric 
strength, insulation resistance and operating characteristics. 


1102 ‘The dielectric test to be applied to the control gear 
is to be equal to the test for that part of the machine to 
which it is to be connected or otherwise is to be 1,000 volts 
plus twice the rated voltage of the circuit with a minimum 
of 2,000 volts between poles and between current-carrying 
parts and earth ; the test voltage is to be maintained for one 
minute and is to be made with alternating current at any 
convenient frequency between 25 and 100 cycles per second. 


1103 The rotor windings of turbine driven alternators 
are to be tested for insulation resistance when rotating at 
maximum rated speed, as well as at standstill. 


Ship Trials 
1104 After installation on board the entire propelling 
equipment is to be tested under working conditions and 
operated in the presence of the Surveyors and to their 
satisfaction. 
The insulation resistance of the main windings of each 
machine in megohms should be not less than 
3 x rated voltage 
rated kVA + 1,000 
The insulation resistance of cables, field windings and 
control gear when isolated and separated for testing purposes 
shonld be not less than one megohm. 


All insulation tests are to be made where possible when 
the machines are hot and with a D.C. voltage of about 500 
applied for sufficient time for the indicator to become 
practically steady. 


15th December, 1949. 
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Section 12 
SPARE GEAR 


1201 Owing to the varied character of equipments an 
exact list of spares cannot be specified and a list should be 
submitted for consideration together with or subsequent to 
the submission of final plans. The articles mentioned in 
the following paragraphs should be included as a minimum 
for all ships engaged in open-sea service. 


1202 Generators, Motors and Exciters.— 

One set of bearing bushes, with oil rings, if used, of each 
size and type for the propulsion generators, motor and 
exciter. 

Two lines of brush holders of each size and type. 


One set of carbon brushes for one generator, exciter, and 
one motor. 


One shunt field coil of each size and kind used for D.C. 
generators, exciter and motors. 


One set of insulation or insulated brush studs for two 
lines of brushes of each size and type. 


In cases where there is no stand-by exciter or alternative 
means of excitation, spare armatures for the excitation 
machines may be required. 

One set of slip rings for one motor if of the A.C. type 


1208 Switch and Control Gear.— 

One set of contacts liable to burning or wear. 

One set of springs. 

10 per cent of each different resistance element, but at 
least one of each. 

One of each type of shunt wound coil used for contactors, 
relays, or trip coils. 

Two fuse handles of each type and size, or 10 per cent, 
but not less than 12 of each type of cartridge or other 
non-rewireable cut-out. 


1204 General.— 

Special dismantling tools, if any, required for overhauling 
machines or control gear. 

100 yards of control cable. 

A suitable quantity of insulating tape and fuse wire. 


1205 Storing.— Electrical spares should be protected 
against excessive heat, and against moisture and rodents, 
and should be periodically tested. 
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(For purposes other than Electric Propulsion) 


Section 1 that the current-carrying capacity and the condition 
GENERAL, of the existing accessories, conductors, switchgear, ete., 

401 In eases in which electricity is used on board affected are adequate for the increased load. 
classed ships for purposes other than electric pro- 408 Alterations and additions to an existing 
pulsion, the following Rules are to be observed. installation are to be carried out under the inspection, 


and to the satisfaction, of the Surveyors, and in 
accordance with the latest requirements of the Rules. 
If the alterations are extensive, plans are to be 
4103 In order to facilitate inspection, an arrange- submitted for approval. 
ment plan and eireuit diagram of the switchboard, 
also diagrams of the wiring system showing cable 
sizes, type of dielectric, and normal working current 
in the cireuits are to be submitted in triplicate for 


4102 The equipment and installation are to be 
inspected and tested by the Surveyors. 


Standard Systems 
409 The following systems of distribution may 
be used :— 


approval. The plans are to state the insulating (a) Parallel systems with constant pressure, 
material used for the switehboard panels, the either— 

materials used for insulating bushes, if any, and the single wire with hull return; or 

capacity, type and make of fuses. two-wire with direct or single-phase 


alternating current; or 
three-wire with direct current ; or 
three-phase three-wire ; or 
three-phase four-wire. 


404 All conductors, switchgear, and accessories, 
are to be of such size as to be capable of carrying, 
without their respective ratings being exceeded, the 
maximum eurrent which can normally flow through 


them. (b) Series systems with constant current (direct 


f : ‘ current only). 
405 <Any novelty in construction, materials or ie: 


design not specifically dealt with in these Rules is Limiting Pressures 
to be reported to the Committee. 440 The pressure of supply is not to exceed the 
following values :— 


406 In special cases the Committee are prepared, 
(a) With direct-current constant-pressure 


at the request of the Owners, to accept installations 
which, whilst not precisely in accordance with the systems— 

detailed requirements of the Society’s Rules, comply for power, 500 volts. 

either wholly or in part with a Code of Regulations for lighting and heating, 250 volts. 


officially reeognised by the Law of the Country in (b) With alternating-current systems— 

which the ship is owned, provided such Code or for power, single-phase, 250 volts. 

appropriate section thereof governing the equipment for power, three-phase, 440 volts. 

is considered to be equivalent to the Society’s Rules. for heating and cooking if permanently 
In such cases the requirements with regard to connected to fixed wiring, 250 volts. 

inspection and testing and the submission of plans for lighting and socket outlets, 150 volts 

are to be carried out in accordance with the Society’s to earth. 

Rules. (c) With constant-current series systems (direct 
407 An addition, temporary or permanent, is current only)—650 volts. 

not to be made to the authorised load of an existing For ships carrying oil having a flash point less 

installation until it has been definitely ascertained than 150° F. (65-5° C.), see M 15. 
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Section 2 
GENERATING PLANT 
Prime Movers 


204 Prime movers are to be fitted with governors 
which, with fixed setting are to control the speed 
within the following limits :— 


10 per cent momentary variation and 6 per cent 
permanent variation in speed when full load is 
suddenly taken off or put on. 


202 Where a turbine-driven direct - current 
generator is arranged to run in parallel with other 
generators, a switch is to be fitted on each turbine 
emergency governor to open the generator eircuit- 
breaker when the emergency governor functions. The 
contacts of the overspeed switch are to be normally 
closed. 


203 The normal running speed of a combined 
generating set is not to be in the vieinity of a torsional 
critical speed. 


Rating of Generators, etc. 


204 Generators, exciters, balancers, and boosters 
are to conform to Appendix 3. 


205 The temperature rise of generators, exciters, 
balaneers and boosters, except pipe-ventilated or 
water-cooled machines, in all ocean-going ships and 
ships operating in tropical waters measured in accor- 
danee with Appendix 3 and under working conditions 
is not to exceed the limits shown in Table XXIV. 

For pipe-ventilated machines taking cooling air 
from outside the engine-room where the normal tem- 
perature of the cooling air under service conditions 
will not exceed 104° F. (40° C.) the temperature rise 
is not to exceed the limits shown in Table XXYV. 


For totally enclosed water-cooled machines with 
coolers using sea-water at a maximum temperature 
of 85° F, (29-5° ©.) the temperature rise and maxi- 
mun temperatures are not to exceed those shown in 
Table XXV. 


206 The temperature rise of generators, ete., in 
ships such as coasters, ferries and harbour craft in- 
tended solely for use in northern and southern waters 
outside the tropical belt is not to exceed the limits 
shown in Table XXV. 


207 Flameproof generators are to conform to 
Appendix 6. 
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Excessive Ambient Temperature 


208 Where the temperature of the cooling air 
exceeds 113° F. (45° C.) in the case of machines where 
Table XXIV applies and 104° F. (40° C.) where 
Table XXV applies the permissible temperature rise 
of the machines is to be reduced by an amount equal 
to the excess temperature. 


Direct-Current Generator Characteristics 


209 Generators other than those referred to in 
213 are to be cumulatively compound wound, except 
that where parallel-connected generators are installed 
so far apart as to render excessive the amount of 
copper in the equalising conductors, the generators 
may be shunt wound or compound wound with shunt 
characteristics. The series field windings are to be 
connected to the negative terminals of the generators. 


240 When tested with their prime movers, or 
when tested separately and the speed regulation of 
the prime mover is known, unless otherwise specified, 
generators are to be flat compounded with the shunt 
field windings self-excited and without alteration to 
the initial (normal voltage) adjustment of the 
shunt-field regulators. Where a generator is tested 
separately and the speed regulation of the prime 
mover is not known, the permanent increase in speed 
when the rated load is thrown off is to be taken as 
4 per cent of the full load speed, but the generator 
is to be arranged so that, if required, it ean be flat 
compounded with a permanent increase in speed of 
6 per cent. 


241 Adjustment of compounding (if required) is 
to be effected before the acceptance test at the maker’s 
works. For generators larger than 400 kW per 1,000 
revolutions per minute this adjustment is to be made 
by means of diverters, the generator brushes being in 
the neutral position. For smaller generators this 
adjustment may, if desired, be made by movement of 
the brush position, provided that such movement is 
not to effect an alteration in the voltage of more than 
2 per cent of the rated voltage. 


242 Where a generator with shunt charac- 
teristics is arranged for parallel running with other 
generators, and is tested with its prime mover (the 
shunt field winding being self-excited) and with a 
fixed setting of the shunt field regulator (see 216), the 
no-load voltage is not to be exceeded at any load, and 
the no-load voltage is not to exceed the full-load 
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voltage by more than 15 per cent. The requirements 
of this clause do not preclude the use of compounding 
for the purpose of obtaining the correct generator 
characteristics. 


2143 Generators used for charging secondary 
batteries without the use of regulating resistors in 
series with the batteries are either to be shunt wound, 
or to be compound wound and provided with switches 
to cut out the series windings. 


214 Generators driven direct from the screw- 
shaft or the main engines are to be provided with 
suitable means for automatically maintaining a 
constant voltage at the distribution busbars. 


215 Diverters are not to be connected across 
commutating pole windings. 


Field Regulation for Direct-Current Generators 


246 Means are to be provided at the switch- 
board to enable the voltage of each generator to be 
adjusted separately. The equipment provided is to 
be eapable of adjusting the voltage of the generator 
to within 0-5 per cent of the rated voltage for 
machines above 100 kW and 1 per cent of the rated 
voltage for smaller machines at all loads between 
no-load and full-load, with the generator coupled to 
its prime mover, at any permissible temperature 
within the working range. At the conclusion of the 
full-load temperature test, with full-load current and 
normal full-load voltage at the terminals when 
running at full-load engine speed, the voltage across 
the shunt field regulator with an ambient of 60° F. 
(15-6° C.) is not to be less than 14 per cent of the 
terminal voltage of the machine. The regulator is to 
be capable of reducing the no-load voltage to 10 per 
cent below the rated voltage with the generator cold 
and with the same ambient air temperature. 


Alternating-Current Generators 


247 Where alternating-current generators are 
to be operated in parallel, the permanent variation 
in speed of the prime mover between full-load and 
no-load is to be deemed to be 4 per cent, 


2148 Where alternating-current generators are 
installed s1eans are to be provided for automatically 
maintaining the steady voltage at the busbars within 
plus or minus 24 per cent of the normal voltage. 
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249 In alternating-current systems, with one 
generator set as standby, the remaining sets are to 
have sufficient reserve capacity to permit the starting 
of the largest motor in the ship without causing any 
motor in service to stall owing to excessive voltage 
drop on the system. 


Generator Rating Plate 

220 Every generator is to be fitted with a rating 
plate clearly and indelibly marked with the following 
information :— 


Maker’s name and machine number. 

Nature of supply—D.C. or A.C., 
frequency, number of phases, ete. 

Amps. power-factor, kVA. 

Speed. 

Winding type, i.e., compound, shunt, separately 
excited. 

Excitation voltage if separately excited. 


voltage, 


Testing 

224 Every generator is to be tested at the maker’s 
works, and a certificate giving the results is to be 
submitted for approval. The tests are to include :— 

Temperature test at full load, 

Regulation (compounding). 

Voltage range with shunt regulator. 

Insulation resistance. 

High voltage test. 

Machines of 100 kW and over intended for 
supplying essential services are to be inspected by the 
Surveyors during manufacture and testing. 


Construction of Generators 

222 All working parts of generators are to be 
readily accessible, and all accessible live parts the 
voltage of which exceeds 250 volts direct-current to 
earth or 150 volts alternating-current to earth are to 
be suitably guarded or enclosed. 

223 Only Class A or Class B insulating mate- 
rials in accordance with Appendix 2 are to be used 
in the construction of generators. All generator 
windings are to be insulated from their frames and/or 
cores with mica or micanite, and the insulation 
between bar-wound armature conductors between 
upper and lower layers or equivalent portions, 
between which there is periodic full rated voltage, are 
to be of micanite or other non-hygroscopie non- 
inflammable material. All generator windings are 
to be treated to resist moisture, sea air, and oil 
vapour. 
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224 Where welding is to be applied to shafts for 
securing armature arms or spiders, plans showing 
the construction are to be submitted for consideration. 


Brush Position 


225 The final running position of the brushgear 
is to be clearly and permanently marked. 


Commutator Brushes 

226 Generator brushes for use on commutators 
or sliprings are to be of earbon, graphite, or metal- 
graphite, and are to be provided with flexible copper 
connections. 


227 Commutator brushes are to be staggered 
longitudinally in such a manner that in multipolar 
generators every part of the commutator working 
surface is swept by the brushes, to prevent the 
formation of ridges. The staggering is to be so 
-arranged that in multipolar generators a positive 
brush is. always in line with a negative brush on an 
adjacent brush arm. 

Generator brushgear is to be mounted on the 
frame or bedplate of pedestal-bearing machines of 
150 kW per 1,000 revolutions per minute and above. 


Terminals 

228 Suitable terminals, clearly marked, are te 
be provided in an accessible position, convenient for 
wiring, and where cable connections are used they are 
to be provided with cable sweating sockets. The 
terminals are to be effectually secured and are to be 
so spaced and/or shielded that they cannot be 
accidentally earthed, short-cireuited, or touched. 


Mechanical Balance 

229 All generating plant is to be so constructed, 
erected, and supported, that when running at any and 
every working speed all revolving and reciprocating 
parts are well balanced, and the plant is not to give 
rise to any appreciable vibration on the test bed and 
in service. 


Lubrication 

230 Generators and their prime movers are to 
be efficiently and continuously lubricated auto- 
matically at all running speeds and all normal 
working oil temperatures and, except for the 
generators of emergency sets (see 240), with the ship 
inelined from the normal at any angle up to 15 
degrees transversely and 10 degrees longitudinally, 
and when rolling up to 224 degrees from the vertical 
without the spilling of oil. Where ring lubrication 
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is employed, the rings are to be so constrained that 
they cannot leave the shaft. Oil flingers or other 
suitable means are to be provided to prevent the 
lubricant from creeping along the shaft, or otherwise 
gaining access to the insulation of the machine or 
any live part thereof. Every oil-lubricated bearing 
is to be provided with a suitable overflow which, while 
permitting efficient lubrication when the machine is 
running, is to prevent the bearing from containing an 
excess of oil. 


234 Every self-lubricated sleeve bearing is to be 
fitted with an inspection lid and means for visual 
indication of the oil level. 


Plant to be Earthed 


232 The bedplates and frames of the generating 
plant are to be effectually earthed, and insulation is 
not to. be interposed between the prime movers and 
the generators. 


Shaft Currents 


233 Means are to be taken to prevent the in- 
duetion of currents likely to cireulate between the 
shafts and the bearings. 


Spare Plant 

234 Every sea-going ship in which electric 
power is used for essential services, is, except where 
other means are available for maintaining these 
services, to be provided with two or more generating 
sets of such combined output that in the event of one 
set being disabled the remaining generating plant is 
capable of supplying the essential services. 


Position in Ship 


235 The compartments in which the machines 
are placed are to be well ventilated, and free from the 
likelihood of an accumulation of inflammable gases. 
The machines are to be clear of all inflammable 
material and easily accessible, and they are to be so 
arranged that under any condition of excitation the 
compasses are not appreciably affected. 


236 Generators are to be placed in positions in 
which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. Every 
open-type generator is to be fitted with a canopy to 
protect the windings and commutator or sliprings 
from drip. Suitable handrails are to be provided 
where necessary to obviate the risk of injury to 
persons. 


ELECTRICAL EQUIPMENT 


237 Generators other than those of emergency 
sets are preferably to be placed with their axes of 
rotation in a fore-and-aft direction. 


238 No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any generator, 
unless the latter is of the enclosed type. 


Ventilation 


239 Ample provision is to be made for supplying 
elean cool air to, and removing hot air from, the 
generators, and for preventing the admission of moist 
or oil-laden atmosphere. Where the generators are 
not ventilated by a closed system using water coolers, 
they are to be ventilated with cool air. 


Emergency Sets 


240 Hmergency sets are, if practicable, to be 
placed with their axes of rotation in a fore-and-aft 
direction. The lubrication of emergency sets shall be 
efficient, without the spilling of oil, at all running 
speeds and all normal working oil temperatures, and 
with the ship inclined from the normal at any angle up 
to 224 degrees transversely and 10 degrees 
longitudinally. 


Clearance from Oil Vents 


241 Open-type generators are to be so located 
that there is adequate clearance from oil vents of gear 
cases, crank cases, ete., in order to avoid the possibility 
of the fumes from such vents being drawn into the 
generators. 


Section 3 
SWITCHBOARDS AND SWITCHGEAR 
(other than Machine Control Gear, dealt with in M 43). 


Position of Switchboards 


304 Switchboards are to be placed in accessible 
well-ventilated positions, free from inflammable gases 
and acid fumes, and in which they are not exposed to 
risk of mechanical injury or to damage from water, 
steam, or oil. 

Sufficient ventilation and circulation of air are to 
be provided to dissipate the heat losses and to prevent 
condensation. 
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302 No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any live metal. 


303 Cupboards or compartments containing 
switchboards must be composed of fire-resisting 
material or approved lining. 


Materials 


304 Switchboards are to be constructed wholly 
of durable, self-extinguishing, non-absorbent materials 
of adequate strength except as allowed by 306. 


305 Where synthetic insulating material is used, 
it is to be of permanently high dielectric strength and 
insulation resistance and non-hygroseopie, and full 
particulars of appropriate type tests are to be sub- 
mitted for consideration (see Appendix 2, paragraph 
2). Only approved materials are to be used. Where 
used for panels, such materials are to be coated with 
insulating varnish or enamel over their entire surface, 
including such parts as have been exposed by drilling 
or other machining operations. 


306 Where semi-insulating materials such as 
marble or slate are used, all conducting parts on each 
insulated pole are to be insulated from the slate or 
marble slabs with bushes and washers of mica or other 
non-absorbent insulating material. 


General Construction 


307 The various live parts are to be so arranged, 
by suitable spacing or shielding with non-ignitable 
insulating material, that an are cannot be maintained 
between any such parts or between such parts 
and earth. 


308 All parts, including connections, are to be 
readily accessible, and live parts mounted on the back 
of panels and distribution fuse-boards are to be so 
sereened as to prevent them from being inadvertently 
touched. 


309 Where a voltage exceeding 250 volts direct- 
current or 150 volts alternating-current to earth is 
used, the following requirements are to be complied 
with :— 

The sides and rear of switehboards and control 
panels are to be suitably guarded. 


Access doors are to have prominent and 
permanent nameplates indicating the maximum 
voltage. 
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Exposed live parts operating at such voltages are 
not to be installed on the face of any switchboard or 
control panel. 


310 Every fuse (other than one protecting an 
instrument or a pilot lamp) fixed on a switchboard is 
to be fitted on the front thereof, subject to the 
exception that it may, if desired, be mounted on a 
framework behind the switchboard, provided that the 
fuse is well clear of busbars, connections, cireuit- 
breakers, and live parts, and an unobstructed gangway 
of not less than 2 feet is left behind the switchboard. 


341 All nuts and serews which are used in 
connection with current-carrying parts and working 
parts are to be effectually locked so that they cannot 
become loose. 


342 The connecting wires to every voltmeter, 
wattmeter voltage coil, and pilot lamp (if any), and 
to every earth lamp, are to be protected individually 
by a fuse on each insulated pole, the fuse being placed 
as near as practicable to the source of supply except 
that where such instruments are supplied from a 
potential transformer with fuses on the primary and 
secondary sides, a single fuse on each live pole of the 
secondary side of the transformer may be substituted 
for the individual fuses for each instrument. 


343 Switches and contactors are, whenever prac- 
ticable, to be so conneeted that their blades or moving 
parts are not alive in the off or de-energized position, 


314 Every equaliser switch and its busbar is to 
have a current-carrying capacity of not less than half 
the full-load current of the generator. 


315 Switches and fuses fitted on the same pole 
are, wherever practicable, to be so arranged that the 
fuses are not alive when the corresponding switches 
are in the off position. 


316 Where single-pole switches or fuse-switches 
are required under these Rules, they are to be fitted 
on the same pole throughout the installation. 


317 Where access is provided behind a switch- 
board, the unobstructed gangway is to be not less 
than 2 feet in width, except that this may be reduced 
to 18 inches in way of stiffeners and frames, and an 
insulated handrail is to be installed behind the panel. 


318 Every open-type switchboard is to be pro- 
vided with an insulated handrail fitted in front of 
the panel. 
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Earthing 

349 The following parts of switchboards and 
switchgear are to be effectively earthed :— 

The frames, if of metal. 

The metal cases of instruments used in circuits 
having a voltage to earth exceeding 250 volts direct- 
eurrent or 150 volts alternating-current. 


The secondary windings of all instrument 
transformers. 
Busbars, etc. 

320 All busbars and busbar connections on 


switehboards are to be of copper and are to comply 
with the requirements of Appendix 1. 


Fuse-Switches and Circuit-Breakers 

3214. Where a separate fuse and switch, or 
separate fuses and a linked switch, are required under 
these Rules, they may, if desired, be replaced by an 
overload circuit-breaker (or fuse-switch) or by a 
linked overload cireuit-breaker (or a linked fuse- 
switch) respectively. 


Labels 

322 All measuring instruments and all apparatus 
controlling circuits are to be clearly and indelibly 
labelled for identification. An indelible label is to be 
permanently secured to, or adjacent to, every fuse and 
every cireuit-breaker, and marked with particulars of 
the full-load current of the generator or cable which 
the fuse or cireuit-breaker protects. The labels for 
rewirable fuses are also to be marked with the appro- 
priate size of fuse-element. Where inverse-time-limit 
and/or reverse current devices are provided in 
connection with a circuit-breaker, the appropriate 
settings of these devices are also to be stated on the 
label. Nameplates are to be of non-ignitable material, 
and, if of metal, they are to be so disposed as not to 
involve risk of short circuits or earth faults. 


Inclination, Vibration and Shock 

323 All apparatus is to be arranged to function 
satisfactorily with the ship inclined from the normal 
at any angle up to 15 degrees transversely and 10 
degrees longitudinally, and when rolling up to 224 
degrees from the vertical, and under such conditions 
of vibration and shock as are likely to arise in practice. 

Apparatus connected to the emergency system 
is to be satisfactory with the ship inclined up to 
224 degrees transversely and 15 degrees longitudinally. 
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Generator Switchgear 


324 Every main switchboard and every emer- 
gency switchboard is to be fitted as a minimum with 
the switchgear as specified in 325 to 328. 


325 Where only one direct-current generator is 
installed, or where more than one generator is 
installed, the generators not being arranged to run 
in parallel :— 


(a) Ifasingle-wire or a two-wire earthed system : 
either a single-pole overload circuit-breaker, or a 
fuse and a single-pole switch, on the insulated pole. 


(b) If a two-wire insulation system: either a 
double-pole overload cireuit-breaker, or a fuse on 
each pole and a double-pole linked switch. 


326 Where more than one _ direct-current 
generator is installed, the generators being arranged 
to run in parallel :— 


For each generator: a circuit-breaker with 
overload and reverse-current trips. If the generator 
be flat compounded in accordance with M 210, a 
single-pole equalizer switch is to be so interlocked 
with each circuit-breaker that it must be closed before 
the circuit breaker and cannot be opened until the 
main circuit is opened. The reverse-current protection 
is to be connected en the positive pole (i.e., the pole 
opposite to that on which the equalizer connection 
is made). In a single-wire system or a two-wire 
earthed system the circuit-breaker is to be of the 
single-pole type, and in a two-wire insulated system 
it is to be of the double-pole type. 


327 In direct-current three-wire systems where 
more than one generator is installed the generators 
being arranged to run in parallel :— 


(a) For each generator if shunt-wound: a 
double-pole cireuit-breaker with overload and reverse- 
current protection and a single-pole neutral isolating 
switeh. 


(b) For each generator if compound-wound, the 
series field winding being connected to one pole: a 
circuit-breaker in each outer conductor with overload 
and reverse-current protection, and an equalizer 
switeh interlocked in the manner’ specified in 326. 
The operation of the overload release is to be arranged 
to isolate both poles simultaneously. In addition, 
a single-pole neutral isolating switch is to be fitted. 
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(c) For each generator if compound-wound, 
the series field winding being split, ie., half the 
winding being connected to each pole: a cireuit- 
breaker with overload and reverse-current protection 
in each outer conductor and two single-pole equalizer 
circuit-breakers interlocked in the manner specified in 
326. The operation of any overload or reverse- 
current trip is to be arranged to isolate all poles and 
equalizers. In addition, a single-pole neutral isolating 
switch is to be fitted. 


328 Where one or more three-phase alternating- 
current generators are installed :— 


For each generator: a triple-pole linked circuit- 
breaker with overcurrent trips in at least two phases 
where the system is three-phase three-wire having the 
neutral not solidly earthed or with overcurrent trips 
in each phase where the neutral is solidly earthed or 
where a three-phase four-wire system is used. In a 
three-phase four-wire system a generator neutral 
isolating switch or link is to be installed. 

Where alternating-current generators are in- 
tended for parallel operation, reverse-power relays 
are to be provided if the generators have a rating 
exceeding 125 kVA. 


Main Switchgear for Outgoing Circuits 

329 Every main switchboard and_ every 
emergency switchboard is to be provided as a mini- 
mum with the switchgear as specified in 330 to 332. 


330 Two-wire Direct-CuRRENT SYSTEMS 

(a) If a single-wire or a two-wire earthed 
system: a fuse and a single-pole switch on the 
insulated pole. 

(b) If a two-wire insulated system: a fuse on 
each pole and a double-pole linked switch. 

(c) Where two or more generators, not operating 
in parallel, are installed: multiple-way switches so 
controlling each outgoing circuit that the total gene- 
rating capacity is at all times available for 
distribution. 


334. THREE-WIRE DirEcT-CURRENT SYSTEMS 

(a) For each outgoing three-wire circuit where 
the supply is given to three conductors: either a 
double-pole linked circuit-breaker controlling the 
outer conductors, or a fuse on each outer conductor 
and a double-pole linked switch controlling the outer 
conductors. 
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(b) For each outgoing two-wire insulated 
circuit from the middle wire and one outer of a three- 
wire system: either a double-pole linked circuit- 
breaker, or a fuse on each pole and a double-pole 
linked switch. 

(ce) For each outgoing single-wire or two-wire 
earthed circuit from the middle wire and an outer of 
a three-wire system: a fuse and a single-pole switch 
on the insulated pole. 


332 THrEE-PHASE ALTERNATING-CURRENT 

SYSTEMS 

(a) For each outgoing three-wire circuit : either 
a triple-pole linked circuit-breaker with overcurrent 
trips in accordance with the requirements of 328, or, 
where motors are not connected to the circuit, a fuse 
in each phase and a triple-pole linked switch. 


(b) For each outgoing two-wire insulated 
circuit to which a supply is given from one of the 
three conductors and the neutral: either a double- 
pole linked cireuit-breaker, or a fuse on each pole 
and a double-pole linked switch. 

(c) For each outgoing single-wire or two-wire 
earthed circuit to which a supply is given from one 
of the three conductors and the neutral: a fuse and 
a single-pole switch on the insulated pole. 


(d) For each outgoing four-wire circuit used 
to supply a section board or distribution fuse-board 
from which three-wire or two-wire circuits are 
supplied: either a triple-pole linked circuit-breaker 
with an overload trip in each phase, or a fuse in each 
phase and a triple-pole linked switch. 


Prohibition of Fuses and Non-linked Switches in 

Certain Conductors 

333 A fuse, non-linked switch, or non-linked 
circuit breaker, is not to be inserted in :— 

(a) The middle wire of a direct current or 
single-phase three-wire cireuit. 

(b) The neutral of a three-phase four-wire 
circuit. 

(c) The earthed conductor of a single-wire or 
two-wire earthed system. 


334 Iso“aTme Link (three-wire and three-phase 
cireuits)—The requirements of 331(a), 332(b), 382 
(c) and 333, do not preclude the provision (for testing 
purposes) of an isolating link having at least as large 
a current-carrying capacity as the conductor which it 
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is intended to isolate. Such link is to be securely fixed 
to its terminals by bolts or screws, and is to be used 
to isolate such conductor only when the other 
conductors are isolated. 


Instruments 


335 Every main switchboard and every emer- 
gency switchboard is to be provided with the 
instruments specified in 336 to 338. 


336 Two-WIRE DiRECT-CURRENT SYSTEMS 


Where one generator is installed: one ammeter 
and one voltmeter. 

Where more than one generator is installed, the 
generators not being arranged to run in parallel: for 
each generator installed, one ammeter and one 
voltmeter. 

Where more than one generator is installed, the 
generators being arranged to run in parallel: an 
ammeter for each generator, and two voltmeters. A 
plug or a linked double-pole multiple-way switch is to 
be provided to enable one voltmeter to be connected 
to any one generator before the machine is connected 
to the busbars; and the other voltmeter is to be per- 
manently connected to the busbars. For compound 
machines the ammeter is to be connected on the 
positive pole (ie., the pole opposite to that to which 
the equaliser connection is made). 


337 THREE-WIRE DirECT-CURRENT SYSTEMS 


Instruments as specified for two-wire systems, 
and, in addition, a voltmeter connected between the 
neutral and each outer busbar. 


338 THREE-PHASE ALTERNATING-CURRENT 
SysTEMS 


Where only one alternating-current generator is 
installed, or where more than one alternating-current 
generator is installed, the generators not being 
arranged to run in parallel: for each generator, one 
voltmeter, and an ammeter in each phase eonduetor or 
one ammeter and a selector switch designed to permit 
the reading of the current in each phase. 

Where more than one _ alternating-current 
generator is installed, the generators being arranged 
to run in parallel: a wattmeter, and an ammeter in 
each phase conductor or an ammeter and a selector 
switch designed to permit the reading of the current 
in each phase; for paralleling purposes, two volt- 
meters and a synchronising device, the latter 
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comprising a synchroscope and lamps arranged for 
bright synchronising. A plug or a linked double- 
pole multiple-way switch are to be provided to enable 
one voltmeter to be connected to one phase of any 
one generator before the machine is connected to the 
busbars; and the other voltmeter is to be permanently 
connected to one phase of the busbars. All these 
voltmeter connections are to be made to the corres- 
ponding phase of each generator. 


Instrument Scales 

339 The upper limit of the scale of every volt- 
meter is to be not less than 120 per cent of the 
normal voltage of the circuit; and the upper 
limit of the scale of every ammeter is to be not less 
than 150 per cent of the current rating of the 
circuit in which the ammeter is connected. Ammeters 
for use with direct-current generators which may 
operate in parallel are to be capable of indicating 
reverse-current up to 15 per cent of the rated full 
load current of the generator. 


Earth Testing 

340 Every main switchboard and every emer- 
gency switchboard is, except where one pole or the 
neutral is solidly earthed, to be provided with suitable 
means for indicating the state of the insulation of 
che system. 


341. Where an earth-indicating system using 
lamps and/or voltmeters is adopted, earth-indicating 
lamps are to be of the metal-filament type each not 
exceeding 30 watts. The system employing a single 
lamp is not to be used. 

For the special requirement for ships carrying 
oil having a flash point below 150° F. (65-5° C.) see 
M 1510. 


Nore.—To facilitate comparison of the brilliance of earth- 
indicating lamps they should be of the same colour and size and 
should be placed not more than 6 inches apart. 


Protection of Essential Services 

342 Where the auxiliary machinery is entirely 
or almost entirely electrically driven, means are to 
be provided to ensure as far as is practicable a 
continuous supply of power to essential services. 


343 Where required under Ministry of Transport 
Regulations the cireuit-breakers are to be so arranged 
that, in the event of overload or partial failure of the 
supply of power, the non-essential services are inter- 
rupted first, and the essential services are maintained 
by the generator or generators which remain in 
operation. 
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Nore.—The operating or tripping circuits of the generators 
referred to in this paragraph should, where necessary, be arranged 
with auxiliary contacts or similar device to ensure that the 
generators are completely isolated when the circuit-breakers are in 
the off position. 

For preference tripping systems the following settings are 
preferred :— 

Over-current settings (expressed as a percentage of the rated 
current of the generator or circuit to be protected) for the main 
generator circuit-breakers—50 per cent and for preference 
tripping relays—10 per cent. 


The preferred time delays are :— 


‘Main generator circuit-breaker ... 20 seconds 
Third tripping circuit-breaker 15 seconds 
Second tripping circuit-breaker ... 10 seconds 
First tripping circuit-breaker 5 seconds 


Circuits to electrically-driven machinery essential for the 
preservation of perishable cargo should be included in the last 
group to be disconnected. 


Over-Current Protective Devices 


344 Devices for protection against over-current 
and short circuit are to be of the type shown in the 
following schedule :— 


Current rating of generator or 
cable protected by device 


Type of device to be used 


| Fuse or circuit-breaker 
Fuse or circuit-breaker* 
Circuit-breaker 


Up to 200 amperes 
201 to 300 amperes 
Above 300 amperes 


*It is recommended that a circuit-breaker be used in preference 
to a fuse. 


Switches and Circuit-Breakers 


345 Each switch, switch-fuse and circuit-breaker 
is to comply with the requirements of 346 to 360. 


346 The maximum total temperature of all 
current carrying parts, with the exception of coils, is 
not to exceed 70° C. (158° F.) for devices rated up to 
2,000 amperes and 80° C. (176° F.) for devices rated 
above 2,000 amperes; and the temperature rise is not 
to exceed the following values :— 


MAXIMUM TEMPERATURE RISE 


RATING —— 


Open Type Totally Enclosed 


= L 
Up to 100 amperes 20° C. (36° F.)} 30° C. (54° F.) 
101 to 2,000 amperes 30° C. (54° F.)| 30° C. (54° F.) 
Above 2,000 amperes | 40° ©. (72° F.)| 40° C. (72° F.) 
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347. The maximum total temperature and tem- 
perature rise of operating coils is not to exceed the 
values shown in the following table :— 


MAXIMUM 


| TOTAL TEMPERATURE | poypERaTURE RISE 


INSULATING 
MATERIAL* | 
} Continuously |Intermittently, Continuously Intermittently 
Rated °C. Rated °C Rated °C. Rated °C, 
L- | 
Uke ho st 90) | 100 | 50 | 0 
Class Band Bare Coils, 120 130 | 100 100 
Class D eae see LO Vee LO | LO) -80 
Thermal-tripping | 
devices... nea] aEeO) — | 160 — 


7 . L i 


*For complete definition of these classes of insulating material 
see Appendix 2. 


348 All stem connected switches are to have the 
contacts and hinges dowelled or otherwise locked to 
- prevent their getting out of alignment by rotation on 
the panel. 


349 The minimum number of connection nuts 
for each stud is to be two, but if a nut is required for 
clamping the part to the base, a third nut is to be 
supplied in addition. 


350 Every switch is to be capable of breaking a 
load current 50 per cent in excess of its rated current 
at rated voltage, 100 times for switches rated up to 
60 amperes, and 10 times for larger switches, and be 
capable of being put into service at the conclusion 
without injurious overheating. 


354 Every circuit-breaker is to be so adjusted 
that it will open the cireuit when a current flows 
equal to twice (or less than twice) the rating of the 
smallest cable or ‘bare conductor it is installed to 
protect, provided that this requirement is not to apply 
to a motor circuit installed in accordance with 
M 505. Overcurrent settings are to be calibrated 
in amperes. 


Nore.—lt is preferred that the over-current setting of a circuit- 
breaker (expressed as a percentage -of the current rating of the 
cable which it protects) should be in accordance with the appropriate 
item in the following schedule :— 


Over-current 
settings 


Continuously rated circuits’ ... ate Ms eu 25 per cent 
Generator circuits and intermittently rated circuits 50 per cent 
Steering-gear circuits and emergency circuits 100 per cent 


352 Where reverse-current protection is provided 
the device is to operate at not more than 15 per cent 
of the rated full-load current of the generator with 
rated voltage across the potential coil, at any permis- 
sible temperature within the working range. 
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The action of the reverse-current mechanism is 
not to be rendered inoperative by a reverse current of 
excessive value provided the applied voltage is not 
reduced by more than 50 per cent. A fall of 50 per 
cent in the applied voltage is not to render the device 
inoperative, but it may alter the amount of reverse 
eurrent required to open the breaker. 


353 Every circuit-breaker rated at more than 15 
amperes is to be of the free-handle type, and is to be 
provided with suitable means of adjustment for deter- 
mining the eurrent at which it is to open the cireuit. 


354 Every cireuit-breaker is to be so constructed 
that, irrespective of the method of tripping and the 
conditions of load, it will when operated break the 
cireuit effectually and without undue arcing. 


355 Circuit-breakers are to be so arranged and 
placed that no inflammable material is endangered by 
their coming into action, and that the are cannot reach 
earthed metal. 


356 Where the current to be interrupted by a 
switeh or circuit-breaker is of such magnitude as to 
cause damage to the contacts, suitable arrangements 
are to be made for the easy renewal of the damaged 
parts, without requiring the removal of the apparatus 
from its place. 


357 The handles and operating mechanisms of 
switches and cireuit-breakers are to be mechanically 
strong, and are to be so designed and arranged that 
the hand of the operator, when using the device, 
cannot accidentally touch live metal or be injured 
through an are arising from the switch or cireuit- 
breaker or the blowing of an adjacent fuse. If 
switches are enclosed, their handles are not to operate 
through unprotected slots. 


358 Where switches are not fixed on a switch- 
board, the live parts are to be enclosed by covers of 
non-ignitable material. In positions in which they are 
liable to mechanical injury the covers are to be of 
rigid metal or are to be protected by a suitable guard. 
In other positions the covers may be either of rigid 
metal or non-conducting material. Metal cases are to 
be well clear of live parts, and where the switches are 
to operate at voltages exceeding 125 volts and are 
rated for currents exceeding 6 amperes, any parts of 
the eases which are adjacent to arcing contacts are to 
be lined with non-ignitable insulating material. 
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359 All switches fixed in positions exposed to 
the weather, to drip, or to an exeessively moist 
atmosphere, are to be contained in weatherproof cases 
which are to be provided with cable glands or bushings, 
or be adapted to receive screwed conduit, according to 
the way in which the cables entering these fittings 
are run. 


360 Each ecircuit-opening device is to be so 
constructed and arranged that when placed in the 
off position it eannot accidentally move sufficiently 
to close the cireuit. 


Fuses 

361 Every fuse is to comply with the require- 
ments of Appendix 5, and the choice from the 
categories referred to in the Appendix is to be made 
with regard to the prospective short-circuited current 
and the total output of the generators feeding the 
circuit in which the fuse is connected. 


362 Details of the construction and tests for 
rupturing capacity and temperature rise of fuses are 
to be submitted for approval and only approved types 
of fuse are to be installed on switchboards, section 
boards and distribution fuse-boards. 


363 Each fuse is to be permanently and 
indelibly labelled with the current carrying capacity 
of the cireuit or generator protected by it and with the 
appropriate approved size of fuse or replaceable 
element. 


364 The current rating of a fuse-element is not 
to exceed the eurrent rating of the smallest cable in 
the cireuit protected by the fuse-element, provided 
that this requirement is not to apply to a motor cireuit 
installed in accordance with M 505. Table XX gives 
approximate fusing currents for wires of copper and 
standard eutectic tin-lead alloy. 


365 Every fuse is to be provided with a suitable 
non-ignitable insulating fuse-earrier of such form as 
to protect a person handling it from shock and burns. 


366 Effectual provision is to be made for 
retaining in position all fuses subjected to vibration 
or shock. 

367 Where fuses are not fixed on a switchboard 
they are to be grouped on section boards or distri- 
bution fuse-boards, or are to be contained within cases 
conforming in all respects to the requirements laid 
down in 369 to 377. 

368 Fuses are not to be placed in socket-outlets 
or eciling-roses. 
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Section Boards and Distribution Fuse-boards 


369 Section boards and distribution fuse-boards 
are to be constructed in accordance with 304 to 318, 
so far as they are applicable, and the fuses fitted on 
such boards shall conform to 361 to 368. 


370 Every section board and distribution fuse- 
board is to be contained within a protecting case, 
unless of such size that it is contained in a separate 
compartment or space in the ship. Cupboards or 
compartments containing switchboards are to be 
composed of, or lined with, non-ignitable material. 


371 Cases are to be of ample mechanical 
strength and rigidity and metal cases are to be 
protected from corrosion. Ample space for wiring 
is to be provided. 


372 Cases are to be of metal, except in passenger 
and similar accommodation, or in the vicinity of the 
compasses, where they may be of wood. 


373 Where the case is of metal the minimum 
distance in air between live metal and the case is to 
be not less than }-inch, independent of any displace- 
able insulation, whether bushing or barrier, and not 
less than 3-inch when measured over the surface of 
any non-displaceable insulation. The clearance 
between arcing contacts or fuses and unlined.cases is 
to be such that operation within the rating of the 
switch, fuse or circuit breaker ean he carried out 
satisfactorily. 


374 All wood cases are to be lined with non- 
ignitable insulating material. The lining is to be clear 
of live parts by not less than half-inch. 


375 Cases not provided with backs forming an 
integral portion thereof are to have a non-ignitable 
insulating shield between their contents and the bulk- 
head or any other structure to which they are fixed. 


376 Where glass fronts are provided, the glass is 
to be of the wired type and the fronts are to clear 
all live parts by not less than 4-inch. Where the boxes 
are of metal, such fronts may be regarded as 
insulating shields. 


377 Cases fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, 
are to be weatherproof and provided with eable glands 
or bushings, or be adapted to receive serewed conduit, 
according to the way in which the cables entering 


these fittings are run. 
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Joint and Junction Boxes 


378 Joint and junction boxes are to be con- 
structed wholly of durable, non-inflammable, non- 
absorbent materials, and all insulation is to be of 
permanently high electrie strength and insulation 
resistance. The live parts are to be so arranged, by 
suitable spacing or shielding with non-inflammable 
insulating materials, that conductors of opposite 
polarity or different phase cannot readily be short- 
circuited. If used in damp situations, such boxes are 
to be weatherproof. 


379 All metal cases are to be earthed. 


Section 4 
DISTRIBUTION 


401 Every. distribution fuse-board is to be con- 
nected either directly or via a transformer to one of 
the following :— 

The main switchboard or emergency switchboard. 

A separate way on a section board. 

One or more other distribution fuse-boards either 
by looping-in to their busbars or in the form of a ring 
main. Fuse-links or disconnecting links may, if 
desired, be inserted in these connecting circuits. 
The circuit feeding such an arrangement of distri- 
bution fuse-boards is to be connected to one 
way of the main switchboard, the emergency switch- 
board or a section board. Where a reduction is made 
in the cross-sectional area of a conductor, protection 
is to be provided in compliance with the requirements 
of M 619. 


Nore.—The sequence shown in the following diagram is recognised 
as standard The number of intermediate boards intervening 
between the final sub-circuit and the main switchboard or emer- 
gency switchboard will depend upon the size and disposition of the 


installation. 
Main switchboard or emergency switchboard 


Current - 
using 
appliances 


Apphances 
normally 
using more 
than 15 
amperes 


Current - 
usin 
appliances Current - 
usin 
appliances 


SB=Section board; DF B= Distribution fuse-board. 
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Protection Against Excess Current 


402 Throughout an installation every circuit 
is, except as prohibited under 405, to be protected on 
each insulated pole by a fuse or cireuit-breaker. 


Control of Circuits 


403 Every outgoing circuit from a section board 
or a distribution fuse-board is to be controlled by a 
fuse on each insulated pole, and every two-wire cireuit 
rated at more than 100 amperes is, in addition, to be 
eontrolled as a minimum by a switch on one insulated 
pole. 


404 Every three-phase three-wire circuit is to be 
controlled by a triple-pole linked cireuit-breaker with 
an over-current release in each insulated pole or, 
alternatively, by a fuse in each insulated pole and 
for every circuit rated in excess of 60 amperes, by a 
triple-pole linked switch: 


405 A fuse, non-linked switch, or non-linked 
circuit-breaker, is not to be inserted in that pole of 
the circuit which is either earthed or derives its 
polarity from an earthed conductor, but an isolating 
link securely fixed to its terminals by bolts or serews 
may be fitted for testing purposes. 


Nore.—Requirements for the control of outgoing circuits from 
main switchboards and emergency switchboards are contained in 
M 329 to M 332. 


Earth Return 


406 Only ships having steel hulls are to be wired 
on the single-conductor system; hence such system 
shall not be used on composite ships. 


Earthing of Neutral 


407 Where the distribution is effected on the 
three-wire direct-current system, or three-wire or 
four-wire three-phase alternating-current system, 
whatever the voltage of supply, the neutral may, if 
desired, be earthed. 


408 Where the voltage exceeds 250 volts across 
the outer conductors of a three-wire direct-current 
system, the middle-wire is to be solidly and per- 
manently earthed at one point only. 


Earthing Connections 

409 Every earthing lead (other than those 
provided for in 410) is to be of stranded or solid 
phosphor bronze or high-conduetivity copper, and is 
to be protected wherever exposed to the likelihood of 
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mechanical damage, and also, where necessary, against 
corrosion, particular attention being given in these 
respects to the point of connection to the hull of the 
ship. The nominal cross-sectional area of such 
earthing lead is to be not less than 0-007 square inch 
for every 50 amperes of working current, provided 
that its sectional area is in no ease less than 0-0045 
square inch and is the same as the sectional area of 
the working conductor for all sizes up to 0-007 square 
inch. Its sectional area need not exceed 0-1 square 
inch. The nominal cross-sectional area of every 
phosphor-bronze earthing lead is to be such as to 
provide a current-carrying eapacity not less than that 
which would be required for a copper earthing lead. 


Where connections are made to conduit or pipes 
they are not to be made by means of the screw or 
serews which are used for tightening the clamp to the 
pipe or by means of saddle fixing screws. Provision 
is to be made for attaching the earthing lead to the 
clamp by means of an independent serew or by 
sweating. 


Nore.—Where earthing leads are exposed to the weather it is 
preferred that phosphor bronze be used. 


440 Every conduetor used to earry the working 
current of a circuit to the ship’s structure on the 
single-conductor system of distribution is to have a 
cross-sectional area not less than that of the corre- 
sponding conductor of the insulated portion of the 
circuit. 


444 Every connection to the ship’s structure is 
to be in an aceessible position, and is to be secured by 
a brass screw of not less than $-inch diameter used for 
this purpose only. Where a cable socket is not used 
(see M 901) the wires are to be formed into a hook and 
placed under a tinned brass washer. In all eases care 
is to be taken to ensure bright metallic surfaces at the 
contact areas immediately before screwing up. 


Two-wire Circuits above 250 Volts 


442 Where the voltage exceeds 250 volts, the 
conditions detailed in 413 to 416 are to be observed. 


443 Motors only are to be supplied at such 
higher voltages and no portable motor of any size nor 
direct-eurrent motor having a rating less than one 
brake horse-power nor alternating-current motor 
having a rating less than one quarter horse-power 
shall be so supplied. 
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444 All exposed metalwork, other than that 
designed to be live, is to be effectually connected to 
earth. 


445 All apparatus is to be so constructed, 
enclosed, and protected, that there shall be no danger 
of shock in the ordinary handling thereof. 


446 If the primary means of isolation is remote 
from the apparatus supplied, an additional means of 
isolation is to be installed adjacent to the apparatus, 
or, alternatively, provision is to be made for locking 
the primary means of isolation in the off position. 


Nore.—Requirements for generators, motors, and cables, for 
voltages exceeding 250 volts are contained in M 2, M 9 and M 12. 


Three-Wire Circuits above 250 Volts 


447 Where three-wire distribution is employed 
and the voltage across the outer conductors exceeds 
250 volts, the voltage between any two points in one 
space or compartment where portable fittings, 
appliances, or accessories are likely to be used is 
not to exceed 250 volts, unless the fittings, appliances, 
or accessories, between which there may be a higher 
voltage, are so situated that they cannot be brought 
within 6 feet of each other. 


Alternative Lighting in Engine Rooms, etc. 


448 In engine rooms and boiler rooms, and in the 
corridors and stairways leading to the boatdecks of 
passenger ships, alternate groups of lamps are to be 
supplied from cireuits so arranged that the melting 
of any one fuse-element (other than a fuse-element on 
the main switchboard) will not leave these spaces in 
darkness. 


Emergency Supply 

449 Where the Ministry of Transport require 
an emergency supply to be provided, it is to be 
adequate in amount, and so disposed as to meet all 
requirements concerning safety imposed by the 
Ministry of Transport. Emergency circuits are to be 
connected direct to a change-over switch or switches, 
which are to be fitted on the emergency switchboard 
only, to enable such cireuits to be quickly transferred 
from the ordinary source of supply to the source of 
emergency supply. Where an emergency battery is 
installed, an indicator is to be provided and is to be 
arranged to show whether the battery is in service. 
The indicator should preferably be mounted on the 
main switchboard. 
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Shore Connections 


420 Where provision is required for a supply 
of electrical energy from a source on shore or other 
external source, a suitable connection box or boxes is 
to be fitted in a position convenient for the reception 
of portable cables from the external source, and 
containing terminals of ample size and of such form 
as to enable the conductors to be effectually clamped 
therein. The terminals are to be connected to the 
main switehboard by suitable cables permanently 
fixed. Where the cables are of 300 amperes capacity 
or less they are to have, at the incoming point on each 
pole, fuses and a linked switch of appropriate size. 
The cables are to be connected to the main switchboard 
through a switch on each pole. Where it is intended 
to supply current from the ship’s generator to outside 
sourees, a circuit breaker or a switch and fuse is to be 
fitted on each pole at the switchboard. 

Where a busbar voltmeter is not provided, a pilot 
lamp is-to be installed to indicate when the shore 
supply is connected. 


424 Where the arrangements referred to in 420 
are made in connection with a three-phase alternating- 
current supply, a phase-sequence indicator is to be 
mounted adjacent to the terminals designed for 
connection to the external source, the indicator being 
so connected that the phase-sequence of the incoming 
supply may be checked, and connections corrected if 
necessary, before any part of the ship’s three-phase 
installation is energised. 


Interference with Magnetic Compasses 


422 Generators, motors, secondary batteries, 
control gear, resistors, electric cables, and other 
apparatus producing an external magnetic field when 
in use, are to be fitted at such distances from the 
eompass bowl (havirg regard to the strength of field 
set up and the facilities for its conduction by 
magnetic materials) as will reduce the magnetic field 
produced by such apparatus to a negligible value 
thereat. . 


Nore.—It is recommended that the devices and apparatus, referred 
to in this paragraph, should never be less than 10 feet distant from 
any magnetic compass. 


423 <A single-conductor direct-current circuit is 
not, in any instance, to be fitted within 30 feet of 
standard and steering compasses. In order that the 
lead and return currents in such circuit shall 
nuetralise one another in two-conductor systems, 
eables in the vicinity of the compass are preferably 


M 420 - M 428 


LLOYD’S REGISTER OF SHIPPING 


to be twin; and single-core cables are to be fixed as 
close to one another as possible, and are to be 
equidistant from the compass throughout their length. 
Cables within the compass binnacle are to be as short 
and direct as possible; and where such cables are 
single-eore, they are to be twisted together and are 
not to be eoiled into spiral loops. 


424 The current input of incandescent electric 
lamps employed for illumination of the compass card 
is not to exceed 0-6 ampere. Such lamps are to be 
so placed that no live part is less than 7 inches from 
any part of the magnetic system of the compass. 


425 Careful tests are to be made during the 
adjustment of the compasses. The effect of switching 
on and switching off circuits, motors, and other 
electro-magnetic apparatus near the compasses is to 
be noted and careful records kept of any errors 
observed, whether corrected or not. 


Navigation Lights 

426 Each navigation light is to be separately 
wired from a special distribution fuse-board which is 
not to supply any other group. This distribution 
fuse-board is to be placed in a position accessible to 
the officer of the watch. 


427. Bach navigation light on a single-conductor 
system or a two-conductor earthed system is to be 
controlled by a fuse and a single-pole switch on the 
insulated pole, and every such light on a_ two- 
conductor insulated system is to be controlled by a 
fuse on each pole and a double-pole linked switch. 
These switches and fuses are to be fitted on the special 
distribution fuse-board referred to in 426. 


428 Each navigation light is to be provided with 
an automatic indicator to give an aural and/or visual 
signal in the event of extinction of the light. Where 
a visual signal is not employed, the source of supply 
to the aural device is to be a primary or secondary 
battery. Where a visual signal is employed and 
failure of the indicator lamp would result in interrup- 
tion of the supply to the navigation lights, means are 
to be provided for bridging the indicator contacts 
until the faulty lamp is replaced. 


Note—This paragraph does not apply to tugs. trawlers, or fishing 
and similar small ships. 

The indicator referred to in this paragraph may, if desired. be 
combined with the special distribution fuse-board specified in 
426. 

The efficiencies of navigation lamps are based on a voltage drop 
in series indicating devices up to 3 per cent of the rated voltage of 
the circuit. 
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429 In the event of failure of the cireuit 
supplying the navigation lights, it is to be possible 
on the bridge to change them over to an alternative 
circuit. 


430 The fixed wiring to each navigation light 
is to terminate at a watertight plug and socket or 
preferably at a watertight connection box adjacent to 
the lantern, and the lamp is to be provided with a 
short length of flexible cable, securely anchored to 
the lantern. 


431 On single-wire systems every navigation 
light is to be wired from the distribution fuse-board 
with two insulated conductors, the earth connection 
being made at an earth point in the distribution fuse- 
board. 


432 All switches and fuses between the final dis- 
tribution fuse-board and the main switchboard are to 
be clearly marked to indicate that they control the 
supply to navigation lights. 


Control of Electric Lift Circuit 

433 Circuits which supply current to the motor 
operating an electric lift or hoist are not to be 
included in any twin or multicore trailing cable used 
in connection with the control and safety devices of 
the lift or hoist. They are not to be connected to 
a distribution fuse-board controlling final sub-cireuits 
for lighting unless the maximum eurrent (including 
the starting or accelerating current) of the motor is 
less than 20 per cent of the total rating of the fuse- 
ways on the distribution fuse-board, and unless the 
fuse-way of the motor cireuit is clearly labelled. 


434 A twin or multicore trailing cable which is 
used in connection with an electric lift or hoist, and 
which ineorporates any conductor of any circuit 
operated at the supply voltage, is not to include any 
conduetor of an electric bell or similar signalling 
circuit which is operated at reduced voltage from the 
supply system, or which is energised from another 
souree. 


Steering Gear 

435 Where the steering gear is operated by two 
independent machines and both are driven by electric 
or electro-hydraulie power they are to be supplied by 
two independent circuits and a change-over switch is 
to be fitted in the steering compartment or other 
approved position to enable the supplies to be inter- 
changed. Each eircuit is to be connected direct to 
the main switchboard. 
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The cables for each circuit are to be led by 
independent routes so that, as far as practicable, 
damage to one does not involve the other. 


Control of Oil Fuel Pumps 


436 Where the motive power of oil fuel transfer 
and unit pressure pumps is an electric motor, provision 
is to be made for stopping the motor from a position 
which will always be accessible in the event of fire 
taking place in the compartment in which they are 
situated as well as in the compartment itself. 


Transformers for Power and Lighting 


437 Transformers in accommodation spaces are 
to be arranged for air natural cooling. In machinery 
spaces they may be arranged for air cooling or be oil 
immersed. Wherever situated the transformers are 
to be of drip-proof construction. 


438 Transformers are to comply with the 


requirements of Appendix 10. 


439 The compartments in which transformers 
are placed are to be well ventilated and free from the 
likelihood of an accumulation of inflammable gases. 
The transformers are to be clear of all inflammable 
material, easily accessible, and not exposed to risk of 
mechanical injury or ‘to damage from water, steam or 
oil. Cupboards or compartments containing trans- 
formers are to be composed of, or lined with, non- 
ignitable material. 


440 Oil-cooled transformers are to be preferably 
of the conservator type, and be so designed that, 
under all conditions with the ship inclined from the 
normal at any angle up to 15 degrees transversely 
and 10 degrees longitudinally, and with rolling up to 
224 degrees from the vertical, they are to operate 
without the risk of spilling oil. Means are to be 
provided to permit breathing through a suitable 
dehydrator. 


444. All windings of air-cooled transformers are 
to be treated to resist moisture, sea-air and oil-vapour. 


442 The voltage regulation at full-load and 
unity power factor of transformers used to supply 
lighting circuits is not to exceed 24 per cent for 
transformers rated at 5 kVA per phase and over or 
5 per cent for transformers rated at less than 5 kVA 
per phase. 

It is preferred that adjusting tappings should 
not be provided. 
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Section 5 
FINAL SUB-CIRCUITS 
Arrangement 


504 Every final sub-circuit is to be connected 
to a separate way on a distribution fuse-board or 
section board, or to the main switchboard or emer- 
geney switchboard. 


502 A final sub-cireuit having a rated capacity 
not exceeding 15 amperes may supply any number of 
points up to ten. A final sub-cireuit having a rated 
eapacity exceeding 15 amperes is not to supply more 
than one point, 


503 In cornice lighting, panel lighting, and 
electric signs, where lampholders are grouped in close 
proximity to each other and are connected to the 
circuit without flexible cords, each lampholder is not, 
for the purposes of 502, to be deemed to be one point. 
In these cireumstanees more than ten lampholders 
may, if desired, be connected to a final sub-cireuit, 
provided that the maximum working current in such 
sub-circuit does not exceed 10 amperes. 

Nore.—Where a circuit for a pilot lamp in connection with a 
current-using appliance is connected through a local’ fuse or fuses 


to the final sub-circuit supplying the appliance, such pilot-lamp is 
not, for the purposes of these Rules, deemed to be a final sub-circuit. 


Protection against Excess Current 


504 Every final sub-cireuit is, except as 
prohibited under M 405, to be protected on each 
insulated pole by a fuse or circuit-breaker with over- 
current release in each insulated pole. 


505 Where the starting or accelerating current 
of a motor considerably exceeds the rated full-load 
current, overcurrent protection is to be provided for 
the motor circuit, but such protection is to be so 
designed as to allow an excess current to pass during 
the normal accelerating period of the motor con- 
cerned. 


506 <A fuse smaller than one rated for a normal 
working current of 3 amperes need not be inserted in 
any final sub-cireuit. 


507 In every installation the lighting circuits 
are to be supplied by final sub-cirecuits separate from 
those for heating and for power requirements. This 
requirement does not preclude the supply of eabin 
fans from lighting circuits. 
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508 All lighting circuits in cargo spaces are to 
be controlled by a double-pole linked switch located 
outside such spaces. Provision is to be made for the 
complete isolation and for the locking in the off 
position of the control of every such cireuit. 


Control 

509 Every two-wire final sub-cireuit rated at 
more than 60 amperes is to be controlled, as a 
minimum, by a switch on one insulated pole. 


Section 6 
CONDUCTORS 
Standard Sizes 


604 The sizes of conductors shown in Tables I, 
III, and VII, are recognised as standard for ship 
installations. 


Material 


602 All conductors of cables are to be of 
annealed copper having an elongation of at least 
15 per cent when determined by a test piece not less 
than 6 inches nor more than 12 inches long and 
conforming in all other respects to the Standards of 
the International Electrotechnical Commission Publi- 
cation No. 28. 


603 Where the insulating covering of the 
conductor of a cable is composed of vuleanised rubber, 
each wire is to be effectually and uniformly coated 
with tin free from all impurities, and the tinned 
conduetor of the finished cable is to be capable of 
withstanding the tinning test set out in Appendix 7. 


604 Where the insulating covering of the 
conductor of a cable is cambrie impregnated otherwise 
than with a bituminous-base compound, an effective 
separating tape is to be inserted between the cambric 
and the lead-alloy sheathing, and, where the conductor 
is not tinned in compliance with 603, also between 
the ecambrie and conductor. 


605 All busbars, busbar connections, and bare 
conductors are to comply with the requirements 
of the appropriate paragraphs in Appendix 7. 
Aluminium is not to be used. 


Minimum Size of Conductor 

606 The smallest conductor for fixed wiring is 
to have a nominal cross-sectional area of not less than 
0-0015 square inch. 
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Maximum Size of Single Wire 


607 All conductors of cables having a nominal 
cross-sectional area exceeding 0-003 square inch 
(1/064 in.), except the conductors of mineral- 
insulated copper-sheathed cables, are to be stranded. 


Current Carrying Capacity of Cables 


608 Every conductor of a cable (other than a 
flexible cord or flexible cable, for which see M 8) is to 
be eapable of carrying, without the respective ratings 
set out in Tables I to V inclusive being exceeded, the 
maximum eurrent which will normally flow through 
it, subject to the provisions of 609 to 613. 


609 For final sub-cireuits a diversity factor is 
not to be applied. 


610 For cireuits other than final sub-cireuits a 
diversity factor may be applied, provided that the 
known or anticipated conditions are suitable for the 
application of diversity. 

Nore.—It is impossible to specify in these Rules the value of the 
diversity factor for every type of installation. For the application 
of diversity to circuits supplying cargo-winches, cranes, windlasses 
and capstans, see 615. 

644 For an electric motor, the maximum current 
is to be deemed to be the full-load rated current of the 
motor, and, unless the actual current be known, is to 
be taken to correspond to the values given in Table 
XXI for the types referred to therein. For motor 
outputs between those shown in the Table, the full- 
load current is to be taken to be directly proportional 
to the output and is to be caleulated from the next 
lower output given in the Table. 


612 Where the load on a eable is intermittent, 
the eable is permitted to carry a larger current 
(subject to voltage drop) than if continuously loaded. 
Table VI gives the maximum permissible currents for 
half-hour and one-hour ratings. In no ease is a 
shorter rating than one half-hour to be taken whatever 
may be the degree of intermittency. 


643 In assessing the current rating of lighting 
points for the purpose of determining sizes of 
conductors, every lampholder is to be deemed to 
require a current equivalent to the maximum load 
which is likely to be connected to it, which is, except 
for the circuits described in M 503, to be assumed to 
be at least 60 watts, provided that where the lighting 
fitting is so constructed as to take only a lamp 
smaller than 60 watts the conductors may be assessed 
accordingly. 
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Circuits for Cargo-Winches, Windlasses, etc. 


644 Cables for the motors of ecargo-winches, 
cranes, windlasses, and capstans, are to be suitably 
rated for the duty intended, and, unless the duty is 
such as to require a longer rating, cables for winch 
motors may, if desired, be half-hour rated (subject to 
voltage drop) based on the maximum brake-horse- 
power ratings of the motors. Cables for windlass 
motors and eapstan motors are to be not less than 
one-hour rated (subject to voltage drop) based on the 
maximum brake-horse-power ratings of the motors. 


6145 <A diversity factor may, if desired, be 
applied in ealeulating the cross-sectional areas of 
eables supplying groups of ecargo-winch motors or 
crane motors, subject to such factor being based on the 
proposed duty of the motors and on currents as 
required by Table XXII. Such eables are to be 
capable of carrying continuously (subject to voltage 
drop) the current ealeulated by applying the diversity 
factor to the total connected load of winch motors 
and erane motors. Where the cables feeding winch 
motors and/or erane motors supply, in addition, other 
equipment, the current upon which the size of the 
cable is based is to be computed with due regard to 
the coincidence of the various loads. 


Equaliser Connections 

616 Every equaliser connection for use with 
flat-compounded generators is to have a cross-sectional 
area of at least 50 per cent of the cross-sectional area 
of the positive and negative connections to the 


generator. 


Norg.—To assist proportionate sharing of the load by parallel 
connected generators, it is recommended that where the lengths of 
the connections or the rated sizes of the generators are different 
the cross-sectional areas of the equaliser connections should be so 
graded as to ensure that the voltage drop in all of them is equal 
at full load. 


Voltage Drop 

617 The size of conductors is to be so selected 
that the fall of voltage between the main switchboard 
busbars and any and every point on the installation, 
when the conductors are carrying the maximum 
eurrent under the normal conditions of service, does 
not exceed 6 per cent of the voltage at the busbars for 
power, heating and lighting cireuits, and 1 volt plus 
1 per cent of the voltage at the busbars for radio 
apparatus mains when carrying the main and battery 
charging loads simultaneously. 


Nore.—Where an independent charging circuit is provided for 
the radio battery, the last words of this paragraph apply only to 
the radio apparatus mains. 
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Relative Sizes of Conductor and Fuse-Link 


648 In each circuit every cable is to have a 
current rating not less than that of the fuse-element 
(or the adjustment of the circuit-breaker) protecting 
the circuit. Where a reduction in cross-section is 
made to a conductor, e.g., at an extension or branch 
thereof, the smaller conductor is to be protected 
locally by a cireuit-breaker or fuse-element of the 
appropriate rating (see M 351, M 364 and Tables I 
to VII) except where the adjustment of the cireuit- 
breaker or the rating of the fuse-element protecting 
the larger conductor does not exceed the rating of 
the smaller conductor. 


Section 7 


INSULATION AND PROTECTIVE COVERING 
: OF CABLES 


Types of Cables 


704 Cables may be single-core, twin or multicore. 
Only the types specified in 702 to 706 may be used. 


702 Vuleanised - rubber -insulated cables and 
eables having fire-resisting insulation consisting of 
an inner layer of vuleanised natural rubber and two 
layers of polychloroprene (e.g., Neoprene) compound 
(R.N.N. type), either :— 


taped, braided and compounded; or 
lead-alloy-sheathed (with, if desired, braiding 
over the lead); or 


lead-alloy-sheathed and armoured if 


desired, braiding over the armour); or 


(with, 


polyehloroprene-compound-sheathed (H.R. type); 
varnished-ealico taped, braided and compounded with 
fire-resisting compound; and complying with special 
test requirements; or 


‘tough-rubber-sheathed in sizes up to and 
including 7/-036 in. (0-007 square inch). 


703 Impregnated- paper -insulated eables and 
varnished-cambric-insulated cables, either :— 

lead-alloy-sheathed (with, if desired, braiding 
over the lead); or 


lead-alloy-sheathed and armoured 
desired, braiding over the armour). 


(with, if 
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704 Varnished - cambrie - insulated, polychloro- 
prene-compound-sheathed, taped, braided, and fire- 
resisting compounded cables. 


705 Mineral-insulated copper-sheathed cables. 


706 Where it is desired to use types of cables 
insulated otherwise than specified in 702 to 705 sample 
lengths are first to be submitted for approval, each 
sample being accompanied by a report from a 
recognised testing authority regarding the behaviour, 
properties, and life, of the insulating materials 
employed. 


707 Twin-core and three-core cables are to be 
cireular, i.e., flat-sided cables are not to be used. 


Vulcanised-Rubber-Insulated Cables 


708 Vuleanised -rubber- insulated cables and 
cables having fire-resisting insulation (R.N.N. type) 
are to be insulated with two or more layers of 
vuleanised rubber (except where the dielectric is 
applied by the extrusion process, in which case it may 
be applied in one layer) which, except in single-core 
polychloroprene - compound - sheathed cables (E.R. 
type) and tough rubber-sheathed cables, are to be 
covered with a helical binding of a high-quality cotton 
tape proofed on one side with rubber and applied, 
before vuleanisation, with a suitable overlap. The 
whole is to be vuleanised together and is to form a 
compact homogeneous body; it is not to be possible to 
separate the layers of rubber, but the tape is to be 
removable without tearing the rubber. The thickness 
of the insulation is to be in accordance with the 
appropriate Table VIIT or IX. 


709 Braided cables are to have a fibrous braiding, 
thoroughly impregnated with a preservative compound 
of such a nature as not to have any deleterious action 
on the rubber or armouring as the case may be. The 
finish of the braiding is to be smooth and uniform. 


740 The interstices between the cores of twin 
and multicore rubber-insulated cables are to be filled 
with textile material or rubber and a rubber-proofed 
cotton tape is to be applied with a definite overlap 
over the laid-up and filled cores. 


744 Tough-rubber-sheathed cables are to have 
the rubber-insulated core or cores surrounded by a 
continuous ¢lose-fitting sheath. For twin and multi- 
core eables the internal surface of the sheath is to fit 
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the cores so as to fill the interstices. The sheath is to 
be capable of offering a high degree of resistance to 
mechanical damage. The thicknesses of insulation 
and sheathing are to be in accordance with the appro- 
priate Table X or XI. 


Impregnated-Paper-Insulated Cables 


712 Impregnated-paper-insulated cables are to 
be insulated with layers of paper impregnated with a 
chemically neutral insulating compound. The paper 
is to be manufactured from chemical wood-pulp fibre 
and is to be uniform in texture, strong, long fibred, 
free from imperfectly pulped materials, metallic 
particles or deleterious substances. It is not to 
contain mechanical wood, straw, esparto, or any other 
low-grade fibrous materials. The thickness of the 
insulation is to be in accordance with the appropriate 
Table XIII or XV. 


743 The insulated cores of multicore impreg- 
nated-paper-insulated cables are to be laid up with 
a suitable lay, the interstices are to be filled with 
paper or jute, and the eable is to be sheathed with 
lead alloy, in accordance with 719 and 720. 


Polychloroprene - Compound - Sheathed Cables (H.R. 
type) 

744 The cores are to be insulated in accordance 
with 708 and the sheath is to consist of a fire, oil and 
weather-resisting tough rubber-like polychloroprene 
compound (e.g., Neoprene) which is to form a 
continuous close-fitting tube. For twin and multicore 
cables the internal surface of the sheath is to fit the 
cores so as to fill the interstices. 

The sheath is to be taped with a high-quality 
varnished-calico tape applied with a definite overlap, 
cotton braided and treated with a suitable flame- 
resisting compound. 


The thicknesses of insulation and sheathing are 
to be in accordance with the appropriate Table VIII 
or IX. 


Varnished-Cambric-Insulated Cables 


745 Varnished-cambric-insulated cables are to 
be insulated with layers of suitable high-quality 
varnished-cloth tape or strip, free from wrinkles, 
blisters, and other imperfections. A viscous, non- 
drying, and insulating compound is to be used for 
lubricating and sealing the layers of the varnished 
cambric. The compound is to be of a mineral base 
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and is not to dry out or deteriorate. The compound 
is not to drip from the end of a three-foot length of 
the cable when suspended in a vertical position for 
48 hours at a temperature of 170° F. (77° C.). The 
thickness of the insulation is to be in accordance with 
the appropriate Table XIII, XIV or XV. 


746 The insulated cores of multicore varnished- 
cambrie-insulated cables are to be laid up with a 
suitable lay, and the interstices are to be filled with 
impregnated jute or other suitable filling material. 


717 The insulated cores are to be lead-alloy- 
sheathed or sheathed with polychloroprene compound 
which is to be oil-resistant and resistant to moisture 
absorption and to form a continuous elose-fitting tube. 

Polychloroprene-sheathed cables are to have the 
insulated core wrapped with a helical binding of 
cotton tape applied with a definite overlap prior to 
sheathing and after sheathing are to be cotton braided 
and treated with a suitable fire-resisting compound. 

The thicknesses of insulation and sheathing are 
to be in accordance with the appropriate Table XIII, 
XIV or XV. 


Cables for Communication Circuits 


748 Cables used for the purpose of internal 
communications are to be one or other of the types 
specified in 702 to 706 (see M 1806 and M 1807). 
The construction of such cables is to be in accordance 
with the relevant requirements of 708 to 717 
except that the conductor may be 0-001 square inch 
(1/:036 in.) and the dimensions in accordance with 
Table XII. The tests are to be the same as for 
250 volt cables. 


Lead-Alloy Sheathings 


749 Lead-alloy-sheathed cables are to be pro- 
vided with a closely fitting sheath of uniform 
thickness, free from flaws, and having a smooth 
exterior surface. The metal of the sheath is to be of 
alloy A, alloy B or alloy E specified below. 


Composition (percentage by weight) 


Alloy 


| | | 
Tin | Cadmium Antimony | Lead 


|Max. | Min, Max. Min. | ee 


| Min. 


JW GS pave laleteh PPS lee | | ae | The 
. B/ 0°35 | 0°45 | 0°12 | 0:18} — | — remainder 
0460 =i 0°25 


E | 0°35 


O15 | 
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The lead used in these alloys is to have a lead 
content of not less than 99-9 per cent, and the 
impurities, including zine and bismuth, are not to 
exceed 0-1 per cent. Zine is not to be present in an 
amount exceeding 0-002 per cent, nor bismuth in an 
amount exceeding 0-05 per cent. No serap is to be 
used other than that derived from the cable maker’s 
own manufacture. 


720 The radial thickness of lead alloy sheathing 
is not to fall below the value specified in the appro- 
priate Tables VIII, IX, XIII and XV by more than 
10 per cent plus 10 mils. 


Armouring 


721 Armoured lead-alloy-sheathed cables are to 
have over the sheath a layer of hessian tape or other 
suitable material impregnated with a moisture- 
_ resisting preservative compound. On the bedding is 
to be applied an armouring of annealed and 
galvanised steel wire. The wires are to have a 
uniform lay of approximately 10 times the diameter 
of their pitch circle for wires exceeding 0-08 inch 
diameter, and of approximately 8 times the piteh 
cirele diameter for wires of 0-08 inch diameter and 
smaller sizes. The armouring is to be so applied as 
to present a uniform cylindrical exterior surface. 
The diameter of armouring wire is to be as specified 
in Tables VIII, IX, XIII and XVI, and the thickness 
of the bedding, measured before the armouring is 
applied, is to be in accordance with Table XVI. 


H.R. Type Cable 


722 H.R. type cable is to consist of a rubber 
insulated core having a sheath of special oil-resisting 
rubber compound, taped and braided and treated with 
a flame-resisting compound. Suitable type tests are 
to be carried out and the results submitted for 
consideration. Only approved makes are to be used. 


Multicore Cables 

(723 All the stipulations contained in these Rules 
relating to quality, dimensions, and tests, of single- 
core cables are, so far as they apply, to govern the 
construction of twin and multicore cables. 


Contactor Coil and Highly Inductive Circuits 

724 The insulation of cables for highly 
inductive circuits such as contactor operating circuits 
for winches, windlasses, capstans and steering gear 
shall, as a minimum, be 660-volt grade. 
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Mineral-Insulated Copper-Sheathed Cables 


725 The thickness of insulation and nominal 
overall diameters of mineral-insulated copper-sheathed 
cables are to be in accordance with Table XXVI. 

The insulation, unless otherwise approved, is to 
consist of compressed magnesium oxide, which shall 
form a compact homogeneous body. 


Testing and Inspection 


726 The prescribed tests and inspections are to 
be made at the place of manufacture prior to despatch 
and may be required to be carried out under the 
supervision of the Surveyor; but, in the event of any 
of the material proving unsatisfactory in the course 
of being installed in ships, such material shall be 
rejected, notwithstanding any previous certificate of 
satisfactory testing. 


Tests of Dielectric of Cables 

727 <A voltage test is to be carried out on all 
cables at approximately room temperature with 
alternating current of sine wave form at a frequency 
between 25 and 100 eycles per second, and the root 
mean square of the voltage is to be as stated below 
for the appropriate grades of cable and maintained 
continuously at the full voltage for 15 minutes. The 
voltage test is to be made on the insulated core at the 
manufacturer’s works after the core has _ been 
immersed in water for not less than 12 hours, and 
while still immersed, except that metal sheathed cables 
need not be so immersed. The voltage is to be applied 
between the conductor and the water or metal sheath, 
which is to be earthed, and between the conductors 
of twin and multicore cables. 


VoLtTaGE TESTS ON CABLES 


A.C. Test voltage 


Grade applied for 

15 minutes 
Volts 
250 volt cables and flexible cords 1,500 
660 volt cables and flexible cords 3,000 


3.800 volt cables 10,000 

Alternatively vuleanised-rubber-insulated cables 
and fire-resisting polychloroprene insulated cables 
having conductors with a maximum cross-sectional! 
area of 0-06 square inch may be spark tested in 
accordance with Appendix 8. 


ELECTRICAL EQUIPMENT 


728 The insulation resistance betwen the con- 
ductor and the water in which the insulated core is 
immersed, or between the conductor and the lead 
sheath, for vuleanised-rubber-insulated cables is not 
to be less than the values given in Table XVII. For 
eables having fire-resisting rubber-like insulation the 
insulation resistance is to be not less than 20 per cent 
of the values given in Table XVII. The temperature 
of the water is to be at or near 60° F. (156° C.). 
When the temperature is not exactly 60° F. (15-6° C.) 
the result obtained is to be corrected by the appro- 
priate constant given below. 


TEMPERATURE CORRECTION FOR INSULATION 


RESISTANCE 
Tempera-| Multiplier | Tempera- Multiplier | 
ture °F. Constant ture °F. Constant 
| | 
1 2 3 4 | 
50 | 0773 60 1-000 
Sl | 0.793 61 1-026 
52 OS14 62 1053 
a3 O°336 63 1-080 
b4 O°857 64 1108 
DD 0-880 65 1°137 
56 0-902 66 1-167 
57 0°926 67 1-198 
D8 0-950 68 1°229 
59 O975 69 1°261 


| z0 1-293 
The measurement of insulation resistance is to 
be made after one minute’s electrification with direct 
current at not less than 500 volts. 


729 Fire-resisting cables are to comply with the 
following test. 

A sample of untaped core, or alternatively of 
the finished cable, 24 inches long is to be clamped 
vertically in the middle of a three-sided metai screen 
approximately 36 inches high, 18 inches wide and 
12 inches deep, with open front and closed top, the 
test being carried out in a room substantially free 
from draughts. The source of heat is to be a 20B 
Barthel burner with standard flame. With the base 
of the burner at 45 degrees to the line of the sample 
and the top of the burner 2 inches from the sample 
and approximately 3 inches from the lower end the fire- 
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resisting properties are to be such that the following 
requirements are to be complied with :— 
Time of application of the burner 60 seconds 
Maximum period of burning 


after removal of the flame ... 60 seconds 
Total length of core of cable 
decomposed 6 inches 
Section 8 


INSULATION AND PROTECTIVE COVERING OF 
FLEXIBLE CORDS AND FLEXIBLE CABLES 


Types of Flexible Cords and Flexible Cables 

804 Flexible cords and flexible cables other than 
those dealt with in 803 and in M 1516, are to be 
provided with one of the following protective 
coverings :— 

Natural or 
braiding. 

Glaeé cotton braiding. 

Fibrous braiding, thoroughly compounded. 

Hard cord braiding in addition to fibrous 
braiding, thoroughly compounded. 

Tough rubber sheathing applied directly to the 
laid-up insulated cores, with or without braiding. 


self-extinguishing artificial silk 


802 Flexible cords and flexible cables are, except 
as provided in 803, to comply with such requirements 
of M 7 as are applicable. 


803 Where the conductor temperature exceeds 
150° F. (65:-5° C.) but does not exceed 176° F. 
(80° ©.), flexible cords for connection to immersion 
and other heaters are to be one of the following 
types :— 

Flexible cords having the conductor insulated 
with heat-resisting rubber, asbestos roved, and cotton 
or asbestos braided overall. 

Flexible cords having the conductor roved with 
asbestos, insulated with varnished cambric, asbestos 
roved, and cotton or asbestos braided overall. 

Flexible cords having the conductor insulated 
with varnished cambric, asbestos roved, and cotton or 
asbestos braided overall. 


Nore.—The second and third types are suitable for use in dry 
situations only. 


Current Rating of Flexible Cords and Cables 
804 Flexible cords and flexible cables are to be 
capable of carrying, without the respective ratings set 


out in Table VII being exceeded, the maximum 
eurrent which will normally flow through them. 


M 728 - M 804 


Chapter? M 


Earth Continuity Conductor in a Flexible Cord or 
Flexible Cable 


805 The earth continuity conductor in a flexible 
cord or flexible eable is to be insulated. 


806 In a flexible cord having conductors of a 
nominal eross-sectional area of 0-0048 square inch or 
less, the nominal cross-sectional area of the earth 
continuity conductor is to be equal to those of the 
current-carrying conductors. 


807 In flexible cords having conductors of a 
nominal cross-sectional area greater than 0-0048 
square inch, and in flexible cables, the nominal cross- 
sectional area of the earth continuity conductors is 
to be at least 0-0048 square inch and, in general, not 
less than one-half that of the current-carrying con- 
duetors. 


‘Section 9 
INSTALLING AND FIXING OF CABLES 


Cable Ends and Sockets 


901 Where substantial mechanical clamps are 
not used, the ends of every conductor having a nominal 
cross-sectional area exceeding 0-01 square inch 
(7/-044 in.) are to be provided with soldering sockets 
of such a size as to contain all the strands of the 
conductor. 


902 Soldering fluids containing acid or other 
corrosive substances are not to be used. 


Preparation of -Cable Ends 


903 When soldering or securing the ends of 
conductors to sockets or terminals, the insulation is 
not to be removed further than is necessary to allow 
the unreduced conductor to enter and completely fill 
the socket or terminal. 


904 The braid, lead, or other covering over the 
insulation, including the tape in contact therewith, is 
to be cut back at least half an inch from the end of 
the jinsulation in eables up to half-inch diameter 
(measured over the insulation), and at least one inch 
from the end of the insulation in cables of greater 
diameter. 


Sealing of Cable Ends 


905 The exposed conductor and insulation of 
impregnated-paper-insulated cables and varnished- 
eambric-insulated eables is to be protected from 
moisture by being suitably sealed. 
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906 All the strands at the exposed ends of the 
conductors of impregnated-paper-insulated cables and 
varnished-cambric-insulated cables exceeding 0-0045 
square inch sectional area are to be soldered together, 
where such exposed ends are not provided with cable 
sockets, The ends of the conductors of vulcanised- 
rubber-insulated cables in damp situations shall be 
similarly treated. 


907 Where vuleanised - rubber - insulated cables 
operate under exceptional conditions of heat or 
moisture, or are subject to other deleterious agents, 
their exposed ends are to be effectually sealed. 


Nore.—Under all conditions the life of vulcanised-rubber-insulated 
cables is considerably increased if means are taken to exclude air 
from exposed rubber insulation and from the conductor where it 
emerges from the rubber insulation. 


Selection of Cable Runs 


908 Cables are, as far as is practicable, to be 
fixed in accessible positions, so chosen that the cables 
are not exposed to drip or accumulation of water or 
oil, steam or oily vapour, high temperatures from 
boilers, steam pipes, exhaust pipes, radiators, resistors, 
or other hot objects, or to avoidable risk of mechanical 
damage. Unless adequately protected, cables are not 
to be laid under machines or floor-plates. Cables in 
winch contactor houses are, as far as is practicable, to 
be kept clear of the outer steel plating (if any) and 
away from the heat of the resistors. 


909 Cables, other than those specially designed 
for high temperatures, are not to be installed in any 
situation in which temperatures greater than the 
following are likely to be attained :— 


Maximum Temperature of 
Cable Surroundings 


115° F. (46° C.) 
115° F. (65°5° C.) 
115° F. (65°5° C.) 


Type ot Insulation 


Vuleanised Rubber 
Impregnated Paper 
Varnished Cambrie 


910 A vuleanised-rubber-insulated cable is not 
to be so bent that the radius of the inside of the bend 
is less than that given in the following schedule. 


| 
UNARMOURED | 


Less than 1 inch 
overall diameter 


| ARMOURED 
More than | inch 
overall diameter 


4 times overall 6 times overall 6 times overal] 


diameter of diameter of diameter of 


cable cable cable 
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This requirement does not necessarily apply to 
bends in small cables where entering fittings, terminal 
boxes, ete. 


944 A cable (whether armoured or not) insulated 
with impregnated paper or varnished cambric is not 
to be so bent that the radius of the inside of the bend 
is less than eight times the overall diameter of the 
cable. 


912 Where practicable, cables insulated with 
different types of dielectric are not to be bunched in 
a common clip, gland, conduit or duct. 


Support and Protection 


913 All cables (other than flexible cables 
connected to portable or movable fittings) are to be 
securely fixed in position in accordance with the 
requirements of 926 to 946. 


914 Where exposed to risk of mechanical damage, 
cables are to be protected by sheet-iron plating or by 
heavy-gauge screwed steel conduit. The use of 
copper conduit is permitted. Copper conduit is not 
to be used in situations where it will be exposed to 
mechanical damage unless further protected by sheet 
iron plating or other similar shielding. 


915 In machinery spaces, galleys, bathrooms, 
and laundries, or where unavoidably exposed to the 
weather or to action of sea water, cables shall be 
either :— 

lead-alloy-sheathed, with or without further 
protection; or 

run in conduit; or 

polychloroprene-compound-sheathed of the H.R. 
type; or 

mineral-insulated copper-sheathed ; or 

varnished - cambrie -insulated conforming with 
M 715 to M 717. 


916 Cables entering cold-storage chambers are to 
pass directly through the walls or lagging of the 
chamber and are to be protected by a continuous tube 
flanged at each end; alternatively, they may pass 
through holes in wood of door frames, in which case 
the holes are to be sealed at both ends. 

917 Cables fixed within cold-storage chambers 
are to be either :-— 

lead-alloy-sheathed, with or without armouring or 
braiding ; or 

polychloroprene-compound-sheathed of the H.R. 
type; or 

mineral-insulated copper-sheathed. 
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They are not to be embedded in the walls or lagging, 
but are to be in full view throughout their length. 
The cables are to be carried on galvanised perforated 
plating so placed as to leave a space behind the back 
of the plating and the face of the chamber. As an 
alternative they may be supported on cleats made 
of porcelain, hardwood, or other non-metallic and 
non-hygroscopie material. Where the alternative 
method is adopted, precautions are to be taken to 
prevent the casual use of the cables as a means of 
suspension by the use of hooks placed around the 
cables. 

All metal fixings, including fixing screws, used 
within a cold-storage chamber are to be galvanised. 


918 Every metal-sheathed cable, whether 
armoured or not, is to have its lead-alloy sheath and 
armouring (if any) effectually earthed at both ends, 
provided that in final sub-circuits earthing may, if 
desired, be at the supply end only. Effectual means 
are to be taken to ensure that all metallic envelopes of 
cables are made electrically continuous throughout 
their length. All earthing connections are to be 
effected by means of clamps or soldered joints, or, 
alternatively, by glands specially designed for the 
purpose and forming part of joint boxes or similar 
fittings in which cables terminate. 


919 Metal staples are not to be used for fixing 
any cable. 


920 Flexible cords are not to be used for fixed 
wiring. 

921 Cables of opposite polarity may, if desired, 
be bunched in conduit if carrying direct current, but 
cables carrying alternating current are always to be 
so bunched that the outgoing and return cables are 
drawn into the same conduit. 


922 Cables carrying alternating-current are to 
be kept separate from cables carrying direct-current, 
and if on the same tray they are to be separately 
supported. 


923 Cables shall not be led through or be in 
direct contact with oil fuel tanks. 


924 Excessively large groups of cables are to 
be avoided. 


925 Perforated plating supporting cables in 
machinery spaces is to be galvanised, or be provided 
with equally efficient protective coatings applied 
before erection. 
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Exposed or Cleated Wiring 


926 Lead-alloy-sheathed cables, whether armoured 
or not, vuleanised-rubber-sheathed cables of the H.R. 
type, varnished-cambric-insulated polychloroprene- 
eompound-sheathed cables and  mineral-insulated 
copper-sheathed cables may, except as required by 
914, be used without the further protection of casing, 
duet, or conduit, provided that they are secured by 
metal clips having smooth or rounded edges. All 
clips are to be firmly secured by serews of ample 
strength and are to be spaced in accordance with 
Tables XVIII and XIX. The clips are to be formed 
of non-rusting material or have a non-rusting finish. 


927 Cables of all classes having a nominal 
cross-sectional area of 0:1 square inch and above may, 
if desired, be supported on cleats, which are to be 
‘spaced in accordance with Table XVIII and con- 
structed of porcelain, hardwood, or other non-metallic, 
non-hygroscopie insulating material. The insulators 
are to have smooth or rounded edges that will not 
indent or damage the cable. In damp situations the 
supports and fixings of the insulators are to be of 
non-rusting material. 

Nore.—Attention is drawn to the possibility of corrosion of the 


lead-alloy sheuthings of cakles as a result of contact, in the presence 
of moisture, with oak and other woods. 


Cables in Conduit 


928 <Any type of cable (other than the high- 
voltage cables specified in M 17 for luminous- 
discharge-tube installations) which complies with 
M 701 to M 706, may be enclosed in conduits, subject 
to the provisions of 929 to 938. 


929 The conduits and conduit fittings are to 
comply with the requirements of 947 to 949. 


930 Ventilating outlets suitably placed are to 
be provided, preferably at the highest and lowest 
points of the circuits, to allow circulation of air and 
to ensure that water cannot lodge in any part of 
the conduits. 


934 The radius of any circuit is to be such as 
to permit of compliance with the requirements of 910 
and 911 for the bending of cables. In any event the 
inner radius of the bend is not to be less than 2} 
times the outside diameter of the conduit; and elbows 
or tees, other than those of the inspection type, are 
not to be used except at the end of conduits imme- 
diately behind accessories or lighting fittings. 
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932 The ends of, and the outlets from, all 
conduits are to be bushed or so finished as to 
prevent abrasion of the coverings of cables emerging 
therefrom. 


933 The saddles and fixings used for securing 
the conduits are to be of non-rusting material or have 
a non-rusting finish. 


934 The conduits are to be earthed and are to 
be mechanically and electrically continuous across all 
joints. 

935 Communication cables are not to be fitted 
in the same conduit as cables supplying lighting and 
power, unless the latter cables and/or the communi- 
cation cables are either :— 

lead-alloy-sheathed; or 

polychloroprene-compound-sheathed of the H.R. 
type; or 

varnished - cambric- insulated polychloroprene - 
compound-sheathed. 


936 The number of cables in one conduit is to be 
such that they can be easily drawn in and, in any 
event, such that the sum of the overall cross-sectional 
areas of the cables does not exceed for the respective 
types the following percentages of the internal cross- 
sectional area of the conduit :— 

Braided cables ... 

Plain lead-alloy-sheathed cables 40 per cent. 

Lead - alloy - sheathed cables 

armoured, with or without 
braiding over the armour ... 


50 per cent. 


30 per cent. 

In every run of conduit facilities are to be provided 
as may be necessary to obviate the drawing of cables 
around more than one bend of 90 degrees or two 
diversions of 45 degrees in the run of the conduit. 


937. Armoured cables and cables having fine 
wire braiding are not to be drawn into the same 
conduit as cables not similarly protected. 


938 All pipes for cables on uncovered weather 
decks are to be flanged or welded. 


Cables in Wood Casing 

939 Any type of cable which complies with 
M 701 to M 706 may be enclosed in wood easing, 
subject to the provisions of 940 to 946. 


940 The easing is to be used only in dry 
situations and is not to be exposed to drip due to 
condensation or other cause. 
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944 The casing and capping are to be secured by 
screws, which for the capping are to be of brass and 
fixed on the outer edges only, and nails are not to 
be driven into the grooves of the easing for holding 
the cables or for any other purpose. 


942 Where the casing forms part of ornamental 
woodwork, the cables are to be readily accessible. 


943 Direct-current power, heating, and lighting 
eables of opposite polarity are not to be bunched in 
the same groove. 


944 Precautions are to be taken to ensure that, 
where cables from different grooves cross one another, 
they are separated by insulating material. 


945 Communication cables connected to systems 
having a voltage not exceeding 55 volts are not to be 
fitted in the same groove as eables connected to a 
system having a higher voltage. 


946 Armoured cables and cables having fine 
wire braiding are not to be fitted in the same groove 
as cables not similarly protected. 


Conduits 


947 Conduits, if of steel, and conduit fittings 
for use therewith, are, with the exception of inspection 
and draw boxes, to be of heavy gauge and welded or 
solid drawn. 


948 Conduits, if of copper, and clips and 
saddles for use therewith, may be used, subject to 
the requirements of 914, provided full particulars are 
submitted and found satisfactory. 


Inspection and Draw Boxes 


949 Inspection and draw boxes are to be of 
metal and shall be in rigid electrical and mechanical 
connection with the conduits. For steel conduits this 
connection is to be obtained by screwing into the box 
or into a device clamping both sides of the wall of the 
box. For copper conduits this connection is to be 
obtained by brazing or soldering a suitable ferrule 
to the conduit, the ferrule being secured to the box 
by serewing or by clamping to the wall of the box. 


Joints During Erection 

950 Connections between large vuleanised- 
rubber-insulated cables are to be made by means of 
clamped sleeves or tees in joint boxes constructed in 
accordance with M378; and those between small 
eables and between small cables and flexible cables 
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by means of clamped connections contained within 
suitable receptacles, which in the case of lamp fittings 
may, if desired, form part of such fittings. Joints 
in flexible cords are not permissible. 


951 Connections between impregnated - paper - 
insulated cables or between varnished-cambric-insu- 
lated cables may, if desired, be made by the same 
means as for vuleanised-rubber-insulated cables, 
provided the insulation at their ends is suitably sealed 
against moisture; or the conductors may be joined by 
means of copper sleeves, the whole being sweated 
together. Joints made in this manner are to be lapped 
with paper or pure cotton tape, impregnated imme- 
diately before use, and are to be enclosed in boxes or 
preferably in lead sleeves or tees wiped on to the 
cable sheaths, these receptacles being filled with an 
insulating compound impervious to moisture. Lead 
sleeves and tees are to be painted with two coats of 
tough elastic enamel on completion of the joint. 


Watertight Glands and Deck Tubes 


952 All cables passing through decks or water- 
tight bulkheads are to be provided with deck tubes 
or watertight glands. 

Cables Passing Through Bulkheads, etc. 


953 Unarmoured cables passing through beams, 
non-watertight bulkheads, ete., are to have the holes 
through which they pass bushed with lead or other 
soft non-ferrous metal, or suitable insulating material. 


Circuits of Voltages Exceeding 250 Volts 


954 Where a voltage exceeding 250 volts is em- 
ployed the wiring is to be eompletely enclosed in 
strong metal easing or heavy-gauge screwed conduit, 
or armouring which is electrically continuous, or, 
alternatively, the cables and other conductors are to 
be so constructed, installed, and protected, as to 
prevent danger so far as is reasonably practicable. 


Cables in Lift Shafts 

955 In lift shafts and hoist shafts all cables, 
other than trailing cables, are to be armoured or 
enclosed in steel or other hard-metal conduits. If 
conduits are used the control leads and motor leads 
are to be in separate conduits. 

In shafts subject to severe condensation, such 
as engine room lift shafts, the cables (other than 
trailing cables) are preferably to be of the lead-alloy- 
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sheathed or the H.R. type, run on the surface of 
the shaft in such a position as to be clear of wire 
ropes, trailing cables, ete. Sheet-iron protection 
eovers are to be fitted over cables where liable to 
sustain damage. 


Cables over Expansion Joints 


956 Cables are not to be led across expansion 
joints in the structure unless this is unavoidable. 
Where cables must cross an expansion joint they 
shall be arranged with a loop suitably supported 
having a diameter not less than 12 times that of the 
largest cable, to ensure the necessary flexibility. 


Mineral-Insulated Copper-Sheathed Cables 


957 Mineral - insulated copper - sheathed cables 
may, except ‘as required by 914, be used without 
further protection of casing, duct or conduit provided 
they are secured by metal clips having smooth or 
rounded edges. All clips are to be firmly secured by 
serews of ample strength and shall, where they are 
clipped direct to steel or wood grounds, be spaced in 
accordance with Table XIX. Where cables are spaced 
away from the bulkhead the spacing of the clips is 
to be in accordance with that specified for armoured 
cables in Table XVIII. 


958 The ends of mineral - insulated copper - 
sheathed cables are to be so sealed as to prevent the 
ingress of moisture, and all moisture is to be expelled 
from the dielectric before the sealing material is 
applied. The sealing material, and any material used 
to insulate the conductors where they emerge from the 
dielectric, is to have adequate insulating and moisture- 
proofing properties and be such as to retain these 
properties throughout the range of temperatures to 
which the eable-end is to be subjected during normal 
service. 


Cables for Alternating-Current 


959 Where single-core cables are used for 
alternating-current circuits rated in excess of 
5 amperes :— 


The crmouring, if any, is to be of non-magnetic 
material. 

Magnetic material is not to be used between such 
cables. 

Such cables are to be so arranged that the 
inductive effects of the group are substantially 
eliminated. 
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ACCESSORIES AND LIGHTING FITTINGS 
General 

4004 Accessories and lighting fittings are to be 
so designed and constructed that the passages for the 
insulated conductors are of ample size and are free 
from rough projections, sharp angles, and abrupt 
bends. All outlets for cables shall have well-rounded 
edges or be bushed. 


4002 Accessories and lighting fittings are to be 
so designed, and the insulated conductors so installed, 
that stress cannot be applied by the conductors to any 
terminal to which the conductors may be connected. 


4003 Accessories and lighting fittings are to be 
so designed and fixed that dust and moisture cannot 
readily accumulate on the insulation or live parts. 


4004 On weather decks, and wherever exposed 
to spray, drip or condensed moisture, accessories are 
to be of the watertight type. 


4005 Watertight accessories are to be so con- 
structed as to withstand, without the entry of water, 
immersion under a 3-feet head of water for a period 
of 15 minutes before fixing. After erection they are 
to be capable of withstanding, without the entry of 
water, the application of a stream of water ejected 
without restriction from an ordinary wash-deck hose 
under a head of 15 feet of water for a period of a 
quarter of a minute, the outlet of the hose being 6 feet 
away from the accessory or lighting fitting. 


4006 The lanterns of navigation lights are to be 
of non-ferrous construction and to be watertight. 

Hygroscopic insulating material is not to be used 
in such lanterns. 

1007 Open-type lighting fittings, whether fixed 
or portable, are not to be used near readily com- 
bustible materials, or in spaces where inflammable or 
explosive dust or gases are likely to be present or 
where inflammable goods are stored. 


4008 In spaces where explosive or inflammable 
dust or gases are likely to be present, accessories and 
lighting fittings are to be of the flame-proof type. 


4009 Open-type lighting fittings are not to be 
furnished with combustible shades unless such shades 
are kept free from contact with the lamps by suitable 
guards or supports. Shades and candle tubes com- 
posed wholly or partly of nitrated celluloid are not to 
be used in any situation near a lamp. 
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1010 Switches and other accessories likely to 
cause an are when they are operated are not to be 
installed in bunkers or other spaces in which inflam- 
mable or explosive dust, vapour, or gas, is likely to 
be present, irrespective of whether such switches or 
other accessories control lights in such spaces. 


4014. The exposed non-conducting metal parts 
are to be earthed in accordance with the requirements 
of 1036 and 1037. 


Lighting Fittings 

4012 Weatherproof lighting fittings are to have 
metal frames, and are to be so designed that the lamp 
is completely enclosed within a readily removable 
glass receptacle. The cable entries to the fittings 
are to be watertight, and the cable ends are to be 
so sealed as to prevent access of moisture to the 
conductor. 


Norse.—Exposed metal parts should preferably be made of non- 
ferrous material. 


4013 Portable lighting fittings for the illumina- 
tion of decks, holds, engine rooms, and similar spaces, 
are to be of the open type with frames of metal or 
other suitable material, or, alternatively, they are to 
be of the weatherproof type. Suitable guards are to 
be provided to protect the lamp or lamps from 
mechanical damage. Switches are not to be fixed 
on portable lighting fittings. 

Nore.—Where alternating-current portable appliances are to be 
used in machinery spaces, it is recommended that arrangements 
be made for these to be supplied from a double-wound trans- 
former so designed and connected that the maximum voltage to 
earth on the appliance and its associated flexible cord or cable 


does not exceed 25 volts, the appliances being suitably designed to 
operate at the reduced voltage. 


4014 Ina portable lighting fitting a metal lamp- 
holder which is not in direct metallic contact with the 
frame of the fitting is to be separated from all metal- 
work of the fitting by insulating material, of adequate 
mechanieal strength, which will not soften at 302° F. 
(150° C.), and is to be so shielded by means of similar 
insulating material that it cannot inadvertently be 
touched by a person handling the fitting or replacing 
alamp. For this purpose a glass bowl of a portable 
fitting is not to be regarded as an insulating shield 
for the lampholder. 


4015 Every portable lighting fitting is to be 
provided with a hook or other suitable attachment to 
enable it to be hung up without damage to the flexible 
cord. 
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1016 Flexible cords for portable fittings are to 
conform to the requirements of M8. The protective 
covering, of whatever type employed, is to pass into 
the fitting or plug and be securely anchored thereto. 


4017 Lighting fittings are to be so designed as to 
provide for adequate dissipation of heat from the 
lamps, and the insulated wires connected to the 
fittings are to be suitably protected from the effects 
of high temperature. 


The design is to be such that the temperature 
of those parts of the fitting which can be handled 
and of the terminals to which insulated cables are 
to be connected does not exceed 130° F. (54° C.) 
under normal working conditions. 


Lampholders 


4018 Lampholders are, except as otherwise per- 
mitted in 1019, to be of the following standard 
types* :— 


For lamps up to and 


including 
100 watts aes 


Standard bayonet 
(B.22) 

or Medium Edison 
serew (E.27) 


For lamps above 100 watts and 


not exceeding 200 watts Medium Edison serew 


(E.27) 


Goliath Edison serew 
(E.40) 


For lamps above 200 watts 

4049 Small (E.14, B.15s, B.15d)* and miniature 
(.10)* lampholders are not to be used on any system 
operating at more than 24 volts. 


4020 Lampholders are to be constructed wholly 
of non-ignitable material, and all metal parts are to 
be of robust proportions. Goliath lampholders are to 
be provided with effective means for locking the lamp 
in the holder. 


* The designations adopted by the International Electrotechnica: 
Commission for lampholders and lamp-caps are as follows :— 


NAME OF CAP. DESIGNATION. 

Serew Caps :— 

Goliath E40 

Medium ... E.27 

Small E.l4 

Miniature... E.10 
Bayonet :— 

Normal oe nee B.22 

Small single contact ... B.15s 

Small double contact... B.15d 
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Switches 


4024 Switches are to be constructed wholly of 
durable self-extinguishing, non-hygroscopie materials. 


Ceiling Roses 


1022 Ceiling roses are to be constructed of non- 
ignitable, non-conducting, non-hygroscopic material. 


Socket-Outlets and Plugs 


4023 The live parts of socket-outlets and plugs 
are to be so proportioned that their average tempera- 
ture does not exceed by more than 54° F. (30° C.) 
that of the surrounding air when the normal working 
current is flowing through them continuously. 


“4024 Socket-outlets and plugs are to be so con- 
_strueted that they cannot be readily short-circuited 
whether, the plug is in or out, and so that a pin of the 
plug cannot be made to earth either pole of the 
socket. 


4025 The clearances of socket-outlets and plugs 
not interlocked with switches are to be such that an 
are cannot be maintained if the plug be withdrawn 
from the socket while a current 50 per cent greater 
than that for which they are rated is flowing under a 
voltage 50 per cent in excess of the voltage of supply. 


4026 All socket-outlets and plugs having a 
current rating exceeding 6 amperes are to be provided 
with a switch. © 


4027 On weatherdecks, in stokeholds and engine 
rooms, and wherever exposed to drip or condensed 
moisture, socket-outlets and plugs are to be of the 
waterproof type. 


4028 Weatherproof socket-outlets and plugs are 
to be of specially robust construction and be provided 
with, efficient ‘means to maintain the socket-outlet 
weatherproof when the plug is removed therefrom. 
Where a loose cover is employed for this purpose, it is 
to be anchored to a socket-outlet by means of a chain. 
When the plug is inserted in its socket-outlet the 
combined fitting and interlocking switch, if any, is 
also to be weatherproof. 


4029 Socket-outlets are not to be fitted in bath- 
rooms, lavatories, and similar places. 
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Tubular Fluorescent Lamps 


4030 Where tubular fluorescent lamps (Type 
MCF/U) are used, the requirements detailed in 1031 
to 1035 are to be observed. 


4034 All fittings, chokes, capacitors and other 
auxiliaries are to be of a type suitable for marine 
service. For all ocean-going ships and ships operating 
in tropical waters the fittings, chokes, capacitors, etc., 
are to be capable of operating under tropical con- 
ditions. They are not to be mounted on surfaces 
which are liable to be subjected to high temperatures. 


4032 Every capacitor having a rated capacitance 
of 0:5 miecrofarad or over is to be provided with 
a means for its prompt discharge (e.g., a permanently 
connected parallel resistance) on disconnection of the 
supply. 


4033 Linked switches arranged to disconnect all 
poles of the supply are to be used for all distribution 
and control switches feeding such lamp circuits. 


4034 Section boards and distribution fuse-boards 
for alternating-current supplies feeding such lamp 
circuits are to be clearly and permanently marked :— 


DANGER 
deste VOLTS A.C. 


4035 All eables external to the fittings are to be 
660 volt grade, and they are to be lead-alloy-sheathed 
or otherwise suitably screened to prevent radio- 
interference. 


Earthing of Lighting Fittings 


4036 The exposed metal parts of all lighting 
fittings other than portable lighting fittings are to be 
earthed. The earthing may be effected by the securing 
serews where such fittings are secured direct to the 
steel structure of the ship or to metal plates in 
effective metallic contact with such structures. Where 
fittings having exposed metal parts are secured to 
wood or other non-metallic materials, the earthing is 
to be effected by a conductor of adequate cross- 
sectional area and mechanical strength in permanent 
and substantial connection with the exposed metal 
parts and the ship’s structure. 
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1037 Every portable lighting fitting with ex- 
posed metal parts which might otherwise become alive 
is to have such parts earthed through an earth- 
continuity conductor which is to be in effective 
electrical connection with the exposed metal parts 
and with the earthing pin of the plug connection. 


Novr.—It is recognised that it is difficult to ensure that earth 
connections remain effective, and it is therefore recommended that, 
wherever practicable, fittings which are not to be permanently 
secured to the steel structure of the ship (e.g., portable fittings 
and fittings secured to wooden structures) should be of the all- 
insulated type. 


Section 11 
LAMPS 


Arc Lamps other than Searchlight Lamps. 


4401. Are lamps are to have the whole of their 
live parts insulated from the frame or ease. 


4102 Every are lamp is to be provided with a 
globe or lantern arranged to intercept falling particles 
of carbon, and with wire netting of not greater than 
3-inch mesh so arranged as to prevent large pieces of 
broken glass falling therefrom. 


4103 Are lamps are to be so supported that they 
cannot swing into contact with any metallic object. 


4104 Every are lamp circuit is to be controlled 
by a fuse and switch on each insulated pole. Where 
more than one pole is insulated the switches are to 
be linked. 


4105 Are lamps are not to be installed or used 
in positions where inflammable goods are stored, or 
where inflammable or explosive dust, vapour, or gas, 
is likely to be present under normal conditions. 


Searchlight Lamps 


4006 Searchlight lamps are to have the whole 
of their live parts insulated from the frame or case. 


4407 All parts of a searchlight lamp which have 
to be handled for its operation or adjustment while in 
use are to be insulated from the circuit with strong, 
non-ignitable material, of substantial proportions, and 
be so disposed that there is no risk of shock to the 
operator. 


4108 Where a circuit supplies a searchlight of 
are lamp type it is to be controlled by a fuse and 
switch on each insulated pole. Where more than one 
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pole is insulated the switches are to be linked. If a 
series resistance is used with the searchlight lamp, 
the controlling switch is to be in the supply leads to 
the resistance and not between the resistance and the 
searchlight lamp. 


4009 The frame of every searchlight connected 
to a supply system having a voltage of 50 volts or 
above is to be provided with a suitable terminal to 
which the earth continuity conductor is to be con- 
nected. 


Lamps for Navigation Lights 


4440 All lamps for navigation lights are to be 
of the Ministry of Transport standard pattern and 
are to have a rating of not less than 40 watts. 


Electric Discharge Lamps 

4444 Where electric discharge lamps or luminous 
discharge tubes are used, lighting by one or more 
ineandescent filament lamps is to be provided as 
necessary to ensure safety in the event of the 
extinction of the discharge lamps. 


4412 Electric discharge lamps are to be so 
arranged as to operate satisfactorily with the ship 
inclined from the normal at any angle up to 15 degrees 
transversely and 10 degrees longitudinally, and with 
rolling up to 224 degrees from the vertical. 


Section 12 
ELECTRIC MOTORS 


Rating of Motors 
42014 Motors are to conform to Appendix 3. 


4202 The temperature rises of motors, (except 
pipe-ventilated or water-cooled machines,) situated in 
engine and boiler rooms and on weather decks of all 
ocean-going ships and ships operating in tropical 
waters, when measured in accordance with Appendix 
3, are not to exceed the limits shown in Table XXIV. 


For motors in such ships located elsewhere than 
in the engine and boiler rooms and on weather decks 
where the normal temperature of the cooling air will 
not exceed 104° F. (40° C.) the temperature rises 
are not to exceed those shown in Table XXV. 
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For pipe-ventilated motors taking cooling air 
from outside the engine or boiler room where the 
normal temperature of the cooling air under service 
conditions will not exceed 104° F. (40° C.) the tem- 
perature rises are not to exceed the limits shown in 
Table XXV. 


For totally-enclosed water-cooled motors with 
coolers using sea-water at a maximum temperature 
of 85° F. (295° C.) the temperature rise and maxi- 
mum temperatures are not to exceed those shown in 
Table XXV. 


4203 The temperature rises of all motors in 
ships such as coasters, ferries and harbour eraft 
intended solely for use in northern and southern 
waters outside the tropical belt are not to exceed the 
limits shown in Table XXV. 


Nore.—For alternating-current installations, in order that the 
highest practicable operating power factor may be obtained, the 
-installation of over-sized motors should be avoided, and motors 
should be selected to have ratings as close as practicable to the 
actual load requirements. 


1204 Flameproof motors are to conform to 
Appendix 6. 


Excessive Ambient Temperature 

4205 Where the temperature of the cooling air 
exceeds 113° F. (45° C.) in the case of motors where 
Table XXIV applies and 104° F. (40° C.) where 
Table XXV applies the permissible temperature rise 
of the motors is to be reduced by an amount equal to 
the excess temperature. 


Testing 

4206 Each motor intended to be used on 
essential services is to be tested at the maker’s 
works, and a certificate giving the results is to be 
submitted for approval. 

The tests are to include :— 

A temperature test at that rating which produces 
the greatest temperature rise. In cases where this 
cannot be predetermined, the machine is to be tested 
separately under each of its ratings. 

Speed-load characteristics. 

Speed range if variable speed. 

Insulation resistance. 

High voltage test. 

Machines of 100 b.h.p. and over, intended to be 
used on essential services, are to be inspected by the 
Surveyors during manufacture and testing. 
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4207 Where the air circulating fans for re- 
frigerated chambers are electrically driven, plans 
showing the construction of the motors are to be 
submitted for consideration and the motors are to 
be inspected by the Surveyors during manufacture. 
Type tests on the first motor of each size and type 
are to be carried out in the presence of the Surveyor 
in accordance with Appendix 3 and abbreviated 
tests are to be carried out by the maker and 
certificates giving the results are to be submitted 
for approval. 


Nore.—A list of motors considered as typical of essential services 
is given in M 2405. 


Construction of Motors 


4208 Only Class A or Class B insulating mat- 
erials, in accordance with Appendix 2, are to be used 
in the construction of motors. 


4209 All motor windings are to be treated to 
resist moisture, sea air, and oil vapour. 


4240 In motors for essential services, the 
following additional requirement is to be com- 
plied with :— 


All motor windings are to be insulated from their 
frames and/or cores with mica or micanite, and in 
bar-wound armatures the insulation between con- 
ductors or between upper and lower layers or equi- 
valent portions, between which there is a periodic 
full rated voltage, is to be of micanite or other similar 
non-hygroseopi¢ non-inflammable material. 


4244 All working parts of motors are to be 
readily accessible, and all live parts in excess of 
250 volts direct eurrent to earth or 150 volts alter- 
nating current to earth are to be suitably guarded 
or enclosed (see M 413). 


Brushes 


4242 Motor brushes for use on commutators or 
slip-rings are to be of carbon, graphite, or metal- 
graphite, and are to be provided with flexible copper 
connections. 


4243 Commutator brushes are to be staggered 
longitudinally in such a manner that in multipolar 
motors every part of the commutator working surface 
is swept by the brushes, to prevent the formation of 
ridges. The staggering is to be so arranged that in 
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multipolar direct-current motors a positive brush is 
always in line with a negative brush on an adjacent 
brush arm. 


Terminals 


41244 Suitable terminals, clearly marked, are to 
be provided in an accessible position, convenient for 
wiring, and where cable connections are used they are 
to be provided with cable sweating sockets. The 
terminals are to be effectually secured and are to 
be so spaced and/or shielded that they cannot be 
accidently earthed, short-cireuited, or touched. 


Mechanical Balance 


42145 Every motor is to be so constructed, 
erected, and supported, that when running at any 
and every working speed all revolving parts are well 
balanced, and the motor is not to give rise to any 
appreciable vibration on the test bed and in service. 


Lubrication 


4246 Motors are to be efficiently and continu- 
ously lubricated automatically at all running speeds 
and all normal working oil temperatures when con- 
tinuously inclined from the normal at any angle up 
to 15 degrees and when the ship is rolling up to 
224 degrees from the vertical without the spilling of 
oil, with the exception that the longitudinal angle 
may be limited to 10 degrees for motors placed with 
their axes of rotation in a fore-and-aft direction. 
Where ring lubrication is employed, the rings are to 
be so constrained that they cannot leave the shaft. 
Oil flingers. or other suitable means are to be pro- 
vided to prevent the lubricant creeping along the 
shaft or otherwise gaining access to the insulation 
of the machine or any live part thereof. Every oil- 
lubricated bearing is to be provided with a suitable 
overflow which, while permitting efficient lubrication 
when the machine is running, is to prevent the bearing 
from containing an excess of oil. 


4247 Every self-lubrieated sleeve bearing is to 
be fitted with an inspection lid and means for the 
visual indication of the oil level. 


4248 Where forced lubrication is employed, an 
alternative means of lubrication such as oil rings or 
an oil reservoir is to be provided if no warning device 
is fitted, or a period exceeding 30 seconds elapses 
before the machine comes to rest after the interruption 
of power. 
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Earthing 


1219 The bedplate (if any) and frame of every 
motor is to be effectually earthed. 


Shaft Currents 


4220 Means are to be taken to prevent the 
formation of circulating currents which might flow 
between the shafts and the bearings. 


Position in Ship 


4221 Motors are, wherever possible, to be placed 
in well-ventilated compartments in which inflammable 
gases cannot accumulate, and in all cases are to be 
fixed clear of all inflammable material. Where these 
conditions cannot be complied with, motors fitted in 
such compartments are to be of the flame-proof type 
or foreed-draught type with supply and exhaust pipes 
or ducts taken outside the compartment. 


4222 Motors are, as far as possible, to be placed 
in positions in which they are not exposed to risk 
of mechanical injury or to damage from water, steam, 
or oil. Motors necessarily exposed to such conditions 
are to be of one of the following types :— 


Totally-enclosed, including totally-enclosed fan- 
cooled. 

Pipe-ventilated. 

Drip-proof. 

Watertight. 

Immersible. 


4223 Pipe-ventilated motors are to be supplied 
with air as cool as possible, and the air intakes are 
to be guarded against the admission of dirt and/or 
moisture. 


4224 Motors essential to the safety of the ship 
in the event of damage (e.g., emergency bilge-pump 
motors) are to be so installed as to be capable of 
running for a reasonable period after the compart- 
ment in which they are situated has been flooded. 


Axes of Rotation 


4225 Motors, other than those of the vertical 
spindle type, are, wherever possible, to be placed with 
their axes of rotation in a fore-and-aft direction. The 
end play is to be reduced to a minimum, and adequate 
provision is to be made for taking the end thrust due 
to the motion of the ship. 
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Unprotected Woodwork, etc. 


4226 No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any motor, unless 
the Jatter is enclosed. 


Section 13 
MACHINE CONTROL GEAR 


General Construction 


4301 Field rheostats, speed regulators, motor 
starters, and motor controllers, are to be constructed 
wholly of durable, non-ignitable, non-hygroscopic 
materials, and unless otherwise guarded from 
‘approach, and where used for switchboards, are to 
be enclosed in non-ignitable cases. 


4302 Machine control gear is to be unaffected 
by vibration or shock, and is to operate satisfactorily 
under all conditions with the ship inclined from the 
normal at any angle up to 15 degrees transyersely and 
10 degrees longitudinally, and with rolling up to 
224 degrees from the vertical. 


4303 The contact-making faces of machine 
control gear are to be sufficiently numerous to prevent 
destructive arcing, and the contacts and fingers of 
motor controllers and contactors are to be capable of 
withstanding at least 5,000 operations under full-load 
conditions without undue wear. At full-load current 
and full voltage, the interruption of the ares is to be 
effected without the projection of molten metal and 
without destructive arcing. The wearing parts are to 
be easy to replace without completely dismantling the 
apparatus. 


4304 Handles and their.attachments of machine 
control gear are to be mechanically strong, and are 
to be so designed and arranged that the hand of the 
operator, when using the device, cannot touch live 
metal, or be injured through an are arising from 
the device. 


4305 Operating handles of machine control gear 
are not, under working conditions, to have a tempera- 
ture rise of more than 27° F. (15° C.) above the 
ambient air temperature. 
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4306 The cases of machine control gear are to 
be effectually earthed. 


1307 The clearances and ereepage distances are 
to be suitable to the nature of the insulation provided, 
the provision made for are quenching and the 
operating characteristics of the apparatus. The 
following figures are to be regarded as minimum 
values applying to non-areing parts in favourable 
circumstances in air and in oil, to earth or between 
poles or phases. 


Above 250 V. Above 440 V. 


Up to 250 V. and up to 440 V.| and up to 650 V. 


Clearance | Creepage |Clearance | Creepage |Clearance | Creepage 


inches inches inches inches | inches inches 
Up to 3 3 3 7 3 h 
10 amperes 16 8 1¢ De) ¥ 5 
} 

Over 10, up } } z L : } 
to 75 amperes 4 16 3 8 5 
Over 3 4 3 5 3 5 

75 amperes & 5 8 8 


| 


The clearance between arcing contacts and the case 
is to be such that operation within the rating of the 
apparatus can be carried out satisfactorily. 


4308 Where a single master-starter system (i.e., 
a starter used for controlling a number of motors 
successively) is used, the apparatus is to provide under- 
voltage and over-eurrent protection, and, for each 
motor, means of isolation not less effective than that 
required for systems employing a separate starter for 
each motor. Where the starter is of the automatic 
type, suitable alternative means is to be provided for 
manual operation. Where the starter is employed for 
the starting of motors for essential services, the 
starting portion is to be duplicated and means are to 
be provided for transfer in the event of failure of 
one of the starters. 


4309 Where conduit is used for the external 
connections to machine control gear, the conduit is 
to be securely attached to the case and is to be so 
arranged as to enclose the cable completely at the 
point of entry into the case. Where _ lead-alloy- 
sheathed and/or armoured cable is used, provision 
is to be made to ensure that the metallic sheathing 
of the cable is so attached to the case of the apparatus 
as to ensure adequate electrical continuity. 


ELECTRICAL EQUIPMENT 


Temperature Limits 


1310 The temperature limits specified in 1312 
and 1318 are not to be exceeded. Where the ambient 
air temperature exceeds 104° F. (40° C.), the specified 
temperature rise is to be correspondingly reduced so 
that the specified total temperature is not exceeded. 


4311 Continuously rated contacts and conductors 
are to be capable of sustaining the rated full-load 
current continuously and a 25 per cent overload for 
two hours after having reached a steady temperature 
corresponding to full-load, without injury to them- 
selves and without causing damage to any adjacent 
parts. 


1312 The temperature limits of release, blow-out, 
contactor-operating, and relay coils which are left in 
cireuit continuously at rated voltage and/or rated 
current, are not to exceed the values given in 
Table XXIII, temperature measurements being made 
by thermometer or by thermo-couple on the surface. 


4313 The total temperature of metallic resistors 
is not to exceed 464° F. (240° C.) at any point 
[360° F. (200° C.) temperature rise] as measured by 
a thermometer placed in contact with the resistance 
material. The total temperature of the air issuing 
from a ventilated resistor is not to exceed 284° F. 
(140° C.), that is a temperature rise of 180° F. 
(100° C.), measured at a point 1 inch from the ease. 
Where the temperature of any part of the case of a 
totally enclosed resistor is likely to exceed 170° F. 
(76-6° C.), the apparatus is to be so located or guarded 
as to prevent it from being inadvertently touched. 


Resistors 


4314 Internal connections of resistors are not to 
have soldered joints unless such joints are primarily 
secured mechanically. Bare connections of resistors 
are to be sufficiently rigid, or are to be supported 
to prevent movement, or continuously insulated with 
poreelain beads, care being taken to prevent short- 
circuiting at crossings in the event of breakage or 
displacement of beads, or insulated with fire-proof 
non-hygroseopie material suitably supported to pre- 
vent contact with earthed metal or wires of opposite 
polarity. 


4315 Where resistors are not self-suporting or 
rigidly fixed, they are to be supported throughout 
their length by non-ignitable, non-hygroseopic insu- 
lating material. 
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1346 Resistance elements, other than those of 
shunt field regulators, are to be readily replaceable. 


Range of Operation 


1317 Shunt operated contactors, releases and 
relays are to be capable of functioning satisfactorily 
even when the line voltage falls to 80 per cent for 
direct current and 85 per cent for alternating current 
at any permissible temperature within the working 
range. 


Terminals 


1348 Suitable terminals with soldering sockets 
or mechanical clamps are to be provided for the 
attachment of external leads, and are to be so situated 
that such leads are not exposed at any point to a high 
temperature. 


4319 Soldered sockets are not to be used on 
resistors unless a separate terminal board, not subject 
to high temperature, is provided. 


Position in Ship 

4320 Machine control gear is, wherever practi- 
cable, to be placed in well-ventilated positions, free 
from the likelihood of an accumulation of inflammable 
vapour or gas. When such conditions cannot be 
complied with, such apparatus is to be flame-proof. 


4321 Machine control gear is, wherever practi- 
cable, to be placed in positions in which it is not 
exposed to risk of mechanical injury or to damage 
from water, steam, or oil. Where necessarily exposed 
to such conditions it is to be totally enclosed. Glazed 
windows are to be as small as possible, consistent with 
their purpose, and are to be suitably protected. 


4322 Resistors are to be placed in well-ventilated 
compartments, free from the likelihood of an accumu- 
lation of inflammable gases, and in such positions as 
to be clear of all inflammable material. No unpro- 
tected woodwork or unprotected, readily combustible 
material is to be within a distance of 6 inches 
measured horizontally from, or within 24 inches 
measured vertically above, the frames or cases of 
resistors. 


Control of Motors 

4323 Every electric motor is to be provided 
with efficient means for starting and stopping, so 
placed as to be easily operated by the person con- 
trolling the motor; and, except for selected motors the 
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continuous availability of which is essential for the 
safety of the ship, every electric motor having a rating 
exceeding one-half horse-power is to be provided 
with control apparatus complying with the following 
sub-paragraphs :— 


(a) Means to prevent the motor re-starting after 
the under-voltage release has operated where the 
unexpected re-starting of the motor might cause 
injury to the operator. 

Nore.—It is recognised that certain applications require the 
automatic starting of a motor at irregular intervals in response to 
control devices which are governed, for example, by thermostatic, 
pneumatic or hydraulic devices. In such applications it is 


intended that the motor should start automatically on the 
restoration of supply. 


(b) A starter or switch for limiting the starting 
and accelerating current to the extent, if any, 
necessitated by the capacity of the available 
generating plant or of the cable network. 


(c) Efficient means of isoiation suitably placed 
and so connected that all voltage may thereby be 
eut off-from the motor and all apparatus, including 
any automatic circuit-breaker, used in connection 
therewith. 


(d) Where the primary means of isolation is 
remote from a motor, an additional means of isolation 
is to be installed adjacent to the motor, or, alterna- 
tively, provision is to. be made for locking the 
primary means of isolation in the off position. 


Protection of Motor Circuits 


4324 Every electric motor having a rating ex- 
ceeding one-half horse-power is to be provided 
with a means to disconnect the supply automatically 
in the event of the current becoming excessive owing 
to mechanieal overloading of the motor. In the case 
of polyphase motors, this shall consist of a linked 
cireuit-breaker or a linked contactor with protective 
devices so arranged that an over-current in any one 
phas¢ will disconnect all insulated poles. 

Nore.—To comply with this requirement it is generally necessary 


to provide local protection additional to that given by means of 
fuses or circuit-breakers at the source of supply. 


Full-Load Currents of Motors 


4325 For motor control gear, the maximum 
current of an electric motor is to be deemed to be 
the full-load rated current of the motor, and, unless 
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the actual current be known, is to be taken to 
correspond to the values given in Table XXI for 
the types referred to therein. For motor outputs 
between those shown in the Table, the full-load 
current is to be taken to be directly proportional to 
the output and is to be calculated from the next 
lower output in the Table. 


Testing 


4326 Control gear and resistances are to be 
tested by the makers with a high voltage applied 
between the earthed frame and all circuits between 
live parts forming positions of independent circuits. 
The test voltage is to be 1,000 volts plus twice the 
rated voltage, with a minimum of 2,000 volts 
alternating of any frequency between 25 and 100, 
maintained for one minute. Instruments forming 
part of the apparatus are to be included in this test 
unless the scale-length is 34 inches or less, in whieh 
case they are to be isolated and tested separately at 
1,000 volts. 


Section 14 
HEATING AND COOKING APPLIANCES 


General Construction 


4401 All electric heating and cooking appliances 
are to be so constructed and mounted that their 
supports and those parts which have necessarily to 
be handled in use cannot become heated to a tem- 
perature exceeding 130° F. (54° C.). The heating 
elements are to be of materials durable at the highest 
temperature which they attain, and are to be so 
arranged that they can be readily replaced. 


4402 The electrical connections between the 
heating elements are to be effected either by joining 
parts of the elements themselves or by such con- 
struction that the connecting conductor will not 
deteriorate at the maximum temperature to which 
it may be subjected. The junction between the 
elements and switches or external connecting leads 
is to be effected without solder by suitable connections, 
which are to be so placed that the temperature of any 
part of the switches or terminals to which insulated 
cables may be connected cannot exceed 170° F. 
(766° C.). 


ELECTRICAL EQUIPMENT 


1403 All connections between heating elements 
and between heating elements and terminals to which 
insulated cables may be connected are, unless self- 
supporting or rigidly fixed in position, to be 
continuously insulated with suitable non-inflammable 
material. 


4404 All live parts, whether heating elements or 
terminals, are to be carried on non-hygrosecopie non- 
inflammable insulating material. 

4405 The heating elements of heating appliances 
are to be suitably guarded. The guards are to be of 
robust construetion and so fitted that they cannot be 
brought into contact with any current-carrying part. 

4406 All live parts of cooking appliances are to 
be so protected that the cooking utensils cannot be 
brought into contact with them. 


Provision for Earthing 

4407 All heating and cooking appliances, 
whether portable or fixed, are to be provided with 
suitable terminals for earthing the metal framework, 
and such terminals are to be effectively connected 
to earth. 


Control 

4408 Every heating and cooking appliance, 
whether portable or fixed, is to be coutrolled as a 
whole by a fixed switch, and where a socket-outlet is 
provided it is to be connected between the switch and 
the appliance. 


Portable Appliances 

4409 All portable heating and cooking appli- 
ances are to be of such shape or so weighted that 
they cannot easily be overturned, and suitable stowage 
positions are to be provided for them. 


Protection of Inflammable Materials 

4440 All inflammable materials in the vicinity 
of heating and cooking appliances are to be protected 
by suitable fire-resisting materials. Every heating 
appliance is to be so mounted that there will be at 
least one inch of air space between the appliance and 
the deck or bulkhead. Heaters are to be so designed 
and protected that clothing or other inflammable 
material cannot be placed over them in such a manner 
as to cause risk of fire. 


Space Heaters 

4444 Heaters are to be such as to heat the 
surrounding air by convection, except that heaters of 
the radiation type may, if desired, be used provided 
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they are designed and installed in such a manner as 
to avoid the risk of fire and full details are submitted 
in advance for consideration. 


4442 Heaters are to be durable and all parts are 
to be of robust construction. The protecting guards 
are to be strong enough to resist being forced against 
any current-carrying part. The openings are to be of 
small size to prevent the heating elements from being 
short-circuited or injured by accident. 


4443 Internal connections are to be either bare 
wires sufficiently rigid to be self-supporting or 
insulated with non-ignitable non-hygroscopie material 
suitably supported to prevent contact with earthed 
metal or wires of opposite polarity. Where porcelain 
beads are used care is to be taken to prevent short- 
circuiting at crossings or earthing in the event of 
breakage or displacement of beads. 


4444 All screws and nuts are to be effectually 
locked. 
4445 All heaters are to be tested at the maker’s 


works and are to withstand 2,000 volts alternating 
current at any frequency between 25 and 100 cycles 
per second applied for one minute between all current 
carrying parts and the metal frame (if any) and/or 
fixing lugs. 


Explosion Risks 

4446 In situations in which an inflammable 
vapour or gas is likely to accumulate, heating appli- 
ances eapable of igniting such vapour or gas are not 
to be installed. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 
450° F. (65-5° C.). 

General 

4504 Where flame-proof construction is specified 
in this Section, the apparatus is to comply with the 
requirements of flame-proof gear as specified in 
Appendix 6. Further, where flame-proof apparatus 
is required to be used, and apparatus is obtainable 
which is covered by a certificate issued by a competent 
independent Testing Authority, such apparatus only 
is to be used. 
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Nature of Supply 


4502 For direct-current systems the voltage of 
supply is not to exceed :— 


For power, heating and cooking... 230 volts. 
For lighting, cabin fans and socket 
outlets in accomodation spaces ... 115 volts. 


4503 For alternating-current systems the voltage 
of supply is not to exceed :-— 


For power, 250 volts single phase or 
440 volts three-phase. 


For heating and cooking circuits if per- 


manently connected to fixed wiring ... 250 volts. 
For lighting, cabin fans and _ socket 
outlets in accomodation spaces ... 115 volts. 


4504 Lighting circuits, cabin-fan circuits, and 
heating circuits are not to have any electrical 
connection with a circuit (or source of supply) of 
higher voltage than those specified above. 


Generating Plant 


4505 Generating plant is to be fitted in the main 
engine room, or, alternatively, in a well ventilated 
machinery space separated from the cargo tanks by 
a cofferdam or equivalent safety space. 


4506 Two or more generating sets are to be 
provided of such combined output that, in the event 
of one set being out of service, the remaining 
generating plant is to be eapable of carrying the 
normal working load, except that in ships of less than 
500 tons gross measurement where the supply is not 
employed for essential power services one set only 
need be fitted, provided that the following spares are 
earried :— 


For direct-current installations a spare generator 
armature and set of field coils (including eommu- 
tating-pole coils, where commutating poles are fitted). 


For alternating-current installations, a spare 
armature (rotating or stationary) and two field coils 
for both the alternating-current generator and the 
exciter. 


Switchboards 


4507 The main switchboard is to be fitted in the 
same compartment as the generating plant. 
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4508 All switchboards, section boards, distribu- 
tion fuse-boards, and joint boxes, are to be fitted well 
clear of boilers, steam or oil pipes, settling tanks, and 
Diesel-engine exhaust pipes or manifolds. 


4509 Every outgoing cireuit from the main 
switchboard and section boards is to be provided 
with a multi-pole (linked) circuit-breaker or, alter- 
natively, a multi-pole (linked) switch arranged to 
interrupt the cireuit on all poles simultaneously, with 
fuses of the type required in 1528 and 1529 on each 
pole. 


4510 Every earth-indicating device, other than 
one depending solely on lamps, is to be so designed 
that the flow of current to earth cannot exceed 
30 milliamperes, and the inductance of the path to 
earth in the indicating circuit is not to exceed 
60 millihenries. Where an earth-indicating system 
using two lamps is adopted, such lamps are to be of 
the metal-filament type, each not exceeding 15 watts. 
The system employing a single lamp is not to be used. 


Nore.—To facilitate comparison of the brilliance of earth 
indicating lamps they should be of the same colour and size 
and should be placed not more than 6 inches apart. 


Distribution 


4544 No current-carrying part of the system, 
except as provided for in 1510, is to be earthed. 


Cables 

4542 All cables, other than mineral-insulated 
copper-sheathed cables, flexible cables and eables in 
accommodation and machinery spaces (see 1513) 
are to have the protective sheathing specified below, 
according to the conditions under which they are 
installed. 

Where run open, without additional protection 
from mechanical damage :— 

Lead-alloy-sheathed and armoured, with or 
without braiding over the armour. 


Where protected from mechanical damage or run 
in pipes :— 
Lead-alloy-sheathed and either armoured or 
metal braided. 


4543 Cables (other than flexible cables) in 
accommodation and machinery spaces are to be lead- 
alloy-sheathed (with or without braiding, armour or 
armour and braiding) or mineral-insulated copper- 
sheathed. 


ELECTRICAL EQUIPMENT 


4544 The cables referred to in 1518 are to be 
mineral-insulated copper-sheathed or insulated with 
varnished cambrie or with rubber of highest quality 
and specially suitable for withstanding extremes of 
temperature. 


4545 Every flexible cable is to be provided with 
an earth continuity conductor in addition to the 
current-carrying conductors and, except for flexible 
cords in cabins and accommodation, the nominal ¢ross- 
sectional area of every conductor in the cable is to be 
not less than 0003 square inch. The earth continuity 
conductor in the flexible cable is to be effectively 
connected to the earth pin of the plug at one end and 
to the metal, if any, of the portable appliance at the 
other end. Every flexible cable is also to be provided 
with means for relieving the conductors of mechanical 
stress, and is to be so installed that such means are 
effective. Flexible cords in cabins and accommodation 
are to comply with the requirements of M 805 to 
M 807. 


4546 Every flexible cable is to have the cores 
so laid up and arranged as to provide the maximum 
degree of flexibility and freedom from internal 
damage due to twisting and kinking. For flexible 
cables having a nominal cross-sectional area greater 
than 0 007 square inch, an external close-fitting sheath 
of tough rubber reinforced with embedded canvas is 
to be fitted, and it is to be of sufficient thickness and 
strength to protect the cores from external damage 
by heavy compression and abrasion. 


Installation of Cables 


4517 Cables are to be so installed that they are 
not subjected to tension or chafing due to the working 
of the ship’s structure. 


4548 Cables installed on deck or under fore- 
and-aft gangways are to be run either in substantial 
channels of steel bar or plate, or, alternatively, in 
galvanised steel pipes fitted with bolted flanged joints 
or screwed unions. The thickness of the steel pipes 
is to be not less than that stated in the following 


schedule :— 
Nominal Bore of Pipe Minimum Thickness of Pipe 

inches SWG inch 

3 10 0-128 

1 9 0-144 

14 8 0-160 

14 7 0-176 

2 7 0-176 

23 to 6 6 0-192 
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4549 Where channels or plating are employed 
the ends are not to be rigidly attached to bulkheads at 
the poop, midships house, and forecastle, and suitable 
expansion bends or bights are to be provided in the 
cables at these points. 


4520 Where pipes are employed the total cross- 
sectional area of the cables contained within a single 
pipe is not to be more than 30 per cent of the internal 
cross-sectional area of the pipe. Substantial stuffing 
boxes with adjustable packed glands are to be provided 
at intervals in the run of pipes to allow for expansion 
and contraction, and the working of the ship. In 
particular, stuffing boxes are to be fitted at each bulk- 
head through which the pipes pass. The run of the 
pipes is to be as direct as possible to facilitate the 
drawing in of cables, and all parts of the pipe system 
are to be effectively drained and ventilated, and 
earthed in accordance with M 934. 


4524 All cables, and all pipes containing cables, 
running fore and aft are, throughout their length, to 
be kept at such a distance from steam and exhaust 
pipes as to be substantially free from any heating 
effect from such pipes, At the bulkheads this distance 
is to be not less than 18 inches from the flanges of 
steam pipes of more than 3 inch diameter, and not 
less than 12 inches from the flanges of steam pipes of 
3 inch diameter or less. 


4522 The total number of eables installed on the 
fore-and-aft gangway is to be reduced to a minimum. 


Voltage Drop 

4523 In computing the sizes of main cables 
running forward from the engine room, special care 
is to be taken to avoid excessive voltage drop (see 
M 618), in view of the length of such cables on this 
class of ship. 


Fittings and Accessories 

4524 The enclosing cases of all section boards 
and distribution fuse-boards, are to be wholly of metal 
and, except in accommodation spaces, are to be water- 
tight. | Except in accommodation spaces, enclosing 
eases of lighting fittings and accessories are to be 
wholly of metal and are to be watertight or flame- 
proof as required under 1530 and 1531. All metal 
eases are to be effectively earthed. 


4525 All switches in distribution circuits are to 
be of the multi-pole linked type. 
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4526 Switches controlling the lighting fittings 
referred to in 1531(a) and 1537 are to be fitted in 
safe positions, and are not to be immediately adjacent 
to the lighting points. 


4527 Every socket outlet for use with flexible 
cables is to be of the three-pin type and is to be 
so interlocked that it is impossible to withdraw the 
plug when the switch is in the on position or to close 
the switch when the plug is withdrawn. 


4528 Every fuse is to be of the indicating type, 
and the fuse-link is to be entirely enclosed in a non- 
ignitable non-hygroscopie insulating cartridge filled 
with refractory material. They are to comply with 
the requirements of M 361 to M 368. 


4529 It is to be impossible to fit a cartridge of 
_ higher rating in a given fuse without the use of special 
tools and parts. 


4530 Switches and socket outlets other than 
those of the flameproof type are not to be fitted 
within 10 feet of any oil tank outlet or vapour outlet. 


Lamps and Appliances 


4534 No lighting fitting, electrical appliance, or 
wiring of any kind, is to be installed in any oil tank, 
pump room, cofferdam, or any other space immediately 
adjacent to and below the top of the oil tanks. Every 
metal lighting fitting is to be effectively earthed and 
to have as a minimum the following enclosure corre- 
sponding to its position or use in the ship :— 


(a) In between-deck spaces immediately above, or 
in exposed positions within a distance of 10 feet from, 
any oil tank outlet or vapour outlet—Flame-prootf. 


(b) Portable lamps fed by flexible cables— 
Watertight, and provided with strong metal guards. 


(c) In engine rooms (except floodlights), store 
rooms, dry cargo holds, and similar safe spaces, also 
in exposed positions about the decks, other than those 
defined above—Watertight. 

Floodlights in engine rooms may be of the open 
type provided they are drip-proof and the lamp 
sockets are of the Edison serew type. 


(d) Navigation and signal lights—Watertight. 


4532 Luminous discharge tubes and electric 
discharge lamps, other than tubular fluorescent lamps 
(Type MCF/U), are not to be used. 
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4533 Searchlights, other than those required to 
be fitted in compliance with the Suez Canal require- 
ments for navigational purposes, are not to be of the 
earbon-are type. The frames and all non-conducting 
metal parts are to be effectively earthed. 


Portable Appliances 


4534 The metal frame of every portable electric 
lamp, drill, and other appliance, fed through a flexible 
cable is to be provided with suitable means for 
permanent connection to the earth continuity con- 
ductor of the flexible cable, and is to be earthed. 


Heating and Cooking Appliances 


4535 Electrical cooking appliances (except where 
they are installed in the ship’s galley aft of the oil 
tanks) and all electrical heaters are to be of the 
black-heat type, and are to be securely fixed in position 
and permanently connected to fixed wiring and metal 
frames are to be earthed. 


Cabin Fans 


4536 Cabin fans are to be permanently connected 
to fixed wiring and their frames are to be earthed. 


Cargo Pump Rooms 


4537 Cargo pump rooms and similar machinery 
spaces are to be adequately lighted by lamps enclosed 
in flame-proof lighting fittings permanently connected 
to fixed wiring and fitted wholly outside the space, 
always provided that pump rooms immediately 
adjacent to an engine room or similar safe space 
may be lighted through substantial gas-tight per- 
manently fixed glazed ports, fitted in the bulkhead, 
and, where the lighting fitting is not immediately in 
contact with the bulkhead, the fitting used in such 
safe space need not be of flame-proof type. 


Portable Lamps 


4538 Portable lamps, other than self-contained 
battery-fed lamps of a type approved by a competent 
independent Testing Authority for use in explosive 
petroleum atmospheres, and gas detecting lamps 
similarly approved, are not to be used in any oil tank, 
pump room, cofferdam, or any other space immediately 
adjacent to and below the top of the oil tanks, unless 
the atmosphere therein has been tested and certified 
to be free from such explosive mixtures. 


ELECTRICAL EQUIPMENT 


1539 Enamelled iron or similar permanent 
notices of ample size are to be secured in two or more 
conspicuous positions prohibiting the use of lamps 
and other electrical applianees fed by flexible cables 
in the oil tanks, cofferdams, or pump rooms, unless 
they have been certified to be free from explosive 
mixtures. 


1540 Portable lamps and other portable elec- 
trical appliances are not to be used unless previously 
inspected to see that all parts are in position and that 
the earthing and other connections are in good order 
at the plug and the appliance. 


Motors, etc. 


1544 Motors and their starting or control gear 
are to be fitted only in the undermentioned positions, 
and are to have as a minimum the enclosure corre- 
sponding to each position :— 

Machinery and steering gear spaces-—Drip-proof 
type. 

Open deck, within 10 feet from an oil tank outlet 
or vapour outlet—Flame-proof type; elsewhere on 
open deck—Watertight type. 

Radio and gyro-compass rooms where not liable 
to an accumulation of inflammable vapour—Protected 
type. 

Living accomodation (small cabin fans only)— 
Proteeted type. 


Section 16 


SECONDARY BATTERIES 
General 


4601 Secondary batteries installed permanently 
in position, except small batteries of portable types, 
are to comply with the requirements of this Section. 
The term “battery compartment” implies any com- 
partment, recess or locker occupied by secondary 
batteries. 


Construction 


1602 The cells of secondary batteries are to be 
so constructed as to prevent spilling of the electrolyte 
due to the motion of the ship and prevent the emission 
of acid or alkaline spray on to surrounding objects. 
The containers are to be of strong construction and 
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of non-brittle material; they are not to be of celluloid. 
The plates are to be of such dimensions and so 
arranged that they are firmly secured against motion 
within the containers. 


Arrangement 


1603 Every battery is to be so arranged that 
each cell or crate of cells is readily accessible from 
the top and from at least one side; the cells are, if 
possible, to be arranged in a single tier. The cells 
or crates are to be carried on insulators which are 
either to be integral with them or be separate com- 
ponents of glass, vitreous porcelain, ebonite, rubber, 
or equivalent material; insulators of similar material 
are to be employed to prevent any movement of the 
cells arising from the motion of the ship. 


Position of Battery Compartment 


41604 The position of the battery compartment 
is to be such that no magnetic compass is affected by 
currents in the battery or in any conductors con- 
nected thereto. 


The battery is to be located in such a position 
that it is not liable to be subjected to extremes of 
temperature. 


Protection of Battery Compartment 


4605 Where acid is used as the electrolyte for the 
battery, the deck below the cells is to be so protected 
with lead or other acid-resisting material as effectually 
to prevent any acid from lodging in contact with the 
structure of the ship. All metalwork within the 
battery compartment, including exposed metal on the 
battery and its connections, is to be protected with 
acid-resisting paint, unless such metalwork, by virtue 
of its composition or arrangement, or for other reasons, 
is not subject to the deleterious effects of acid. 


Ventilation of Battery Compartment 


4606 The battery compartment is to be suitably 
ventilated so that it is impossible for battery gasses 
to accumulate in appreciable quantities during periods 
of charging, discharging or standing on open circuit. 


Naked Lights 


4607 A permanent notice is to be exhibited 
prohibiting naked lights and smoking in the vicinity 
of the battery. 
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Control 


4608 Suitable means, including an ammeter and 
a voltmeter, are to be provided for controlling the 
current with which a battery is to be charged and to 
protect against accidental discharge into the charging 
cireuit. 


4609 Switches, fuses and other electrical equip- 
ment liable to cause an are are not to be placed within 
the battery compartment. The battery cables are to 
be protected by a fuse in each conductor at a position 
adjacent to the battery compartment. 


Section 17 
COLD CATHODE LUMINOUS DISCHARGE LIGHTING 


_ Nore.—This Section applies to cold cathode luminous discharge 
tubes having a normal operating voltage in excess of 250 volts. 


General 


4701 External electric signs are not to be 
installed in a position where they are likely to obscure 
or be mistaken for any navigation light specified 
in the International Regulations for Preventing 
Collisions at Sea. 


4702 The earthing of electric signs is to be 
carried out in compliance with M409. It is not 
necessary to earth metal clips or clamps used in 
positions remote from the terminals to support 
luminous-discharge-tubes, unless it is found desirable 
to effect the earthing of such clips or clamps in order 
to reduce interference with radio reception. 


4703 LKvery motor and other mains-operated 
apparatus employed for switching or flashing of 
electric signs is to be connected to an independent 
final sub-cireuit. 


Installations 


4704 Every luminous - discharge - tube instal- 
lation, in addition to complying with such require- 
ments of 1701 to 1703 as are applicable, is to comply 
with the requirements of 1705 to 1708. 


4705 The voltage of primary circuits is not to 
exceed that permitted for ordinary lighting circuits. 
4706 The secondary or high-voltage circuit is 


to be permanently earthed at the transformer, and 
the core of every transformer is to be earthed. 
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4707 Irrespective of the method of obtaining 
the voltage of the circuit which feeds the luminous- 
discharge-tubes, all parts of such circuit are to be 
isolated from the supply. 


4708 Notices, made of durable material that will 
be unaffected by the weather and in size each not less 
than 18 square inches are to be set up and maintained 
at points of access to the luminous-discharge-tubes, 
and where otherwise necessary. The notices are to 
bear the following wording :— 


DANGER 
SWITCH TO BE LOCKED IN THE OFF 
POSITION BEFORE TOUCHING 


The word “DANGER?” is to be in large red letters 
and the word “LOCKED” is to be emphasised. The 
remainder of the lettering is to be either black or 
white, depending on the colour of the plate. 


Enclosure of Live Parts 

4709 In addition to the requirements of 1704 
to 1708, fixed interior luminous-discharge-tube devices 
are to have all live metal parts enclosed in a suitable 
earthed ease constructed of metal or lined with metal, 
such ease being sealed and marked with the word 
“DANGER” on or near the seal. 


Submission of Plans 

4740 Full details of every luminous-discharge- 
tube installation, showing the position of all devices 
in connection therewith, the arrangement of circuits 
and locked switches and details of construction are 
to be submitted for approval. 


Section 18 
INTERNAL COMMUNICATIONS 


Construction of Transforming Plant 


4801 Motor-generators and static transformers 
used for the reduction of voltage for communication 
cireuits, together with their control gear, are to 
comply with the clauses for similar plant employed 
for lighting and power supply. 


Batteries 

4802 Primary and secondary batteries are to be 
readily accessible at all times, and means are to be 
provided to prevent liquid from the cells coming into 


3502 
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contact with the wooden floor or the structure of 
the ship. Secondary batteries are, in addition, to 
comply with such requirements of M 16 as are appli- 
cable. 


Construction of Apparatus 


1803 Where a communication system derives its 
supply from the lighting and/or power circuits, or 
where the voltage of supply exceeds 55 volts, all 
cables, wires, switches, resistors, distribution fuse- 
boards, accessories, instruments, and other apparatus 
comprising such system, are to be designed, con- 
structed and fitted throughout in all respects in 
accordance with such of the requirements for lighting 
and power circuits as are applicable. 


1804 Where a communication system derives its 
supply from motor-generators, primary or secondary 
batteries, or static transformers, and is entirely elec- 
trically isolated from the lighting and power circuits, 
and the voltage of supply does not exceed 55 volts, 
all switches, resistors, distribution fuse-boards, acces- 
sories, instruments, and other apparatus in connection 
therewith, are to be of robust design and construction, 
and so installed as to ensure an ample margin of 
safety, having regard to the voltage employed. 


4805 All materials and appliances, whether the 
conditions of service are as named in 1803 or 1804, 
are to conform with the remaining requirements of 
these Rules as far as applicable. 


Cables 


1806 Cables used for the purpose of internal 
communication are to be of one or other of the types 
specified in M 701 to M 705, except that vuleanised- 
rubber-insulated cables and cables having fire-resisting 
insulation (R.N.N. type) of conductor size 1/:036 in. 
may be used and are to be fitted in a similar manner 
to cables installed for the lighting and power supply 
of the ship, and they are to be kept separate from 
the latter, unless the lighting and power cables and/or 
the communication cables are protected by lead-alloy 
sheathing or vuleanised-rubber sheathing of the H.R. 
type. 

1807 Communication cables run in wood easing 
are not to be fixed in the same groove as the cables of 


lighting and power circuits. 


328T 


393 


Chapter M 


Protection of Circuits 


1808 Communication circuits, other than those 
supplied from primary batteries, are to be protected 
on each insulated pole by fuses of a current rating 
suited to the maximum current rating of the circuit 
to be protected. . 


Identification 


4809 Communication circuits are to be so 
arranged and terminal boxes so designed, fitted, 
labelled, or otherwise marked to facilitate identifi- 
cation, as to enable fault-testing to be expeditiously 
carried out and the necessary repairs to be made with 
the minimum possible disturbance to other circuits. 


Fire Alarm Circuits 

4810 The circuits and apparatus of electric fire 
alarms are to comply with the requirements of 1803. 
Gongs are to emit a powerful and distinetive note. 


Section 19 


LIGHTNING CONDUCTORS 
General 


4901 Lightning conductors are to be fitted to 
each mast of all wood, composite, and steel ships 
having wooden masts or topmasts. They need not be 
fitted to steel ships having steel masts. 


Construction 


4902 In wood and composite ships fitted with 
wooden masts, the lightning conductors are to be 
composed of continuous copper tape and/or rope, 
having a section not less than 0-15 square inch which 
are to be riveted with copper rivets or fastened with 
copper clamps to a suitable copper spike not less than 
0-5 inch in diameter, projecting at least 6 inches above 
the top of the mast. Where tape is used the lower 
end of the tape is to terminate at the point at which 
the shrouds leave the mast, and is to be securely 
clamped to a copper rope of not less than 0-5 inch 
diameter. This copper rope is to be led down the 
shrouds and is to be securely clamped to a copper 
plate not less than 2 square feet in area, fixed well 
below the light waterline and attached to the ship’s 
side in such a manner that it is to be immersed under 
all conditions of heel. 
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4903 In wood and composite ships fitted with 
steel masts, each mast is to be connected to a copper 
plate in accordance with 1902, the copper rope being 
securely attached to and in good electrical contact 
with the mast at or above the point at which the 
shrouds leave the mast. 


4904 In steel ships fitted with wooden masts, the 
lightning conductors are to be composed of copper 
tape or rope terminating in a spike, as set forth in 
1902. At the lower end this copper tape or rope is 
to be securely clamped to the nearest metal forming 
part of the hull of the ship. 


4905 Lightning conductors are to be run as 
straight as possible, and sharp bends in the conductors 
are to be avoided. All clamps used are to be of brass 
or copper, preferably of the serrated contact type, and 
_ efficiently locked. No connection is to be dependent 
on a soldered joint. 


4906 ‘The resistance of the lightning conductor, 
measured between the mast head and the position 
on the earth plate or hull to which the lightning 
conduetor is earthed, is not to exceed 0-02 ohms. 


Protection when in Dry Dock 


4907 It is recommended suitable means should 
be provided to enable ships when in dry dock or on 
a slipway to have their lightning conductors connected 
to an efficient earth on shore. All floating docks should 
be provided with appropriate means of earthing the 
lightning conductors of a vessel supported thereon. 


Section 20 


CONSTANT-CURRENT SERIES SYSTEMS 


Working Voltage 


2001 The working voltage of any constant- 
current series system is not to exceed 650 volts. 


Generators and Motors 


2002 Generators and motors are not to be of the 
open type. 


2003 Every motor is to be so protected that its 
speed cannot exceed a predetermined safe limit. 
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Switchgear 

2004 An automatic device is to be provided with 
every generator to reduce its voltage to zero in the 
event of any open circuit occurring at any part in 
the system. This device is not to be applied to short 
cireuit the generators. 


2005 When more than one generator is fitted, 
each such machine is to be provided with a double-pole 
selector switch arranged to connect the generator in 
series with the system or alternatively to isolate 
the generator by short cireuiting the machine after 
reducing its voltage to zero, completing the continuity 
of the cireuit and disconnecting the machine. 


2006 All distribution switches are to be capable 
of effecting the same operations as the generator 
selector switches (see 2005). 


2007 Every current-consuming device is to be 
provided with a main switch, which is to isolate the 
device from the system without breaking the main 
cireuit. 


2008 Every motor is to be provided with a 
by-pass switch which is to automatically short cireuit 
the motor terminals when its armature is at rest and 
the controller is at zero speed position. 


Earthing 
2009 No part of the system is to be earthed. 


Section 21 
ELECTRO-MAGNETIC COUPLINGS 


General 

2404 In ships in which power for propulsion 
purposes is transmitted either wholly or partially by 
means of electro-magnetic couplings they are to be 
constructed under special survey and tested in the 
presence of the Surveyors. 


Plans 

94102 In order to facilitate the inspection, plans 
in triplicate are to be submitted for consideration 
before the work is commenced. The plans are to 
show the seantlings and construction of the main 
units intended for the transmission of power and 
details of the electrical components, switchgear and 
control gear. 


ELECTRICAL 


Rating, Construction and Installation of Couplings 


2403 The relevant requirements of L5 and L6 
are to apply. 


Discharge Protection 


2104 Effective means are to be provided for 
limiting the induced voltage when field circuits are 
opened, in order to protect the field windings and 
associated cables, switchgear and control gear and the 
main busbars. 


Magnetic Air Gaps 

2105 Provisions are to be made to facilitate the 
periodical checking of the magnetic air gap, and 
gauges are to be supplied for this purpose. The 
estimated out-of-balance pull due to eccentricity of 
the air gap is to be stated when submitting the plans 
for consideration. 


Mechanical Protection 


2406 Adequate protection is to be provided to 
prevent the ingress of foreign bodies, particularly of 
magnetic material. 


Magnetic Centre 


2407 The position of magnetic centre is to be 
predetermined and the couplings are to be assembled 
in the ship in correct position so that there is no 
appreciable axial thrust between the two halves of the 
coupling when in service. 


Testing 

2408 Unless otherwise approved, every coupling 
is to be tested at the maker’s works in the presence of 
the Surveyors. 

The tests are to include :— 


Temperature tests at such speed or speeds, and 
with torques corresponding with the estimated service 
torques, as may be approved to ensure conformity 
with the prescribed limits of temperature rise. 


An overspeed test for three minutes at a speed 
25 per cent above the maximum service speed. 


Determination of magnetic centre. 
Insulation resistance. 


High voltage test. 
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Section 22 
SUPPRESSION OF RADIO INTERFERENCE 


General 

2201 Where measures are taken to suppress 
interference with radio services components fitted to 
circuits, apparatus, motors or generators employed on 
essential services are to comply with this Section. 


2202 Components other than capacitors are to be 
suitable for use under tropical conditions, salt-laden 
atmospheres and in a cooling air temperature of 
118° F. (45° C.) in machinery spaces and 104° F. 
(40° C.) elsewhere. Where they are fitted in 
machines or appliances they are to be suitable for 
the temperatures which prevail in such apparatus 
under working conditions, whether due to direct 
radiation from the windings, from the heated air, or 
by thermal conduction. 


2203 Capacitors are to be suitable for continuous 
working in surroundings having ambient temperatures 
between —40° F, (—40° C.) and 185° F. (85° C.) 
and in atmospheres of 100 per cent relative humidity. 
The voltage rating of the capacitor is to be not less 
than the normal voltage to which it will be subjected 
in service and is to be such that this voltage causes 
no deterioration in its electrical properties. 

The terminal insulation is to be such as to have 
long life with continuous use, terminals which do not 
use organic materials being preferred. The creepage 
distance between any two terminals over an exposed 
surface or between any terminal and an exposed 
conducting surface such as the case of the capacitor, 
if metallic, is to be not less than the following :— 


Over the surface of insulant  ... (2 + 3%5) mm 
Across an air gap ... ... (24555) mm. 


Where U is the rated voltage of a D.C. rated capacitor 
or U= vV 2E in the ease of A.C. rated capacitors, E 
being the RMS voltage. Fractions of a millimetre 
are to be counted as one mm. 

Any impregnating or filling compounds are to be 
of a substantially non-polar nature, i.e., are to have 
a dielectric constant not exceding 3. 

Paper dielectric capacitors are to have at least 
three layers of paper separating the electrodes, each 
layer of a nominal thickness not less than 9 microns, 
and the working stress, defined as the rated voltage 
(or 1-41 times the RMS voltage in the case of A.C.) 
divided by the total nominal thickness of the 
dielectric, is not to exceed 8-5 volts per micron. 
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Containers and terminal entries are to be such 
that they remain permanently hermetically sealed and 
are to be corrosion-proof under working conditions. 

The insulation resistance between terminals 
corrected to 20° C. is to be not less than 5,000 
ohmfarads for capacitors of 0-1 microfarads and over 
and not less than 50,000 megohms for capacitors less 
than 0-1 microfarads. (Ohmfarads will be the 
product of the insulation resistance in megohms and 
the capacitance in microfarads.) 

The insulation resistance between terminals and 
adjacent conducting surfaces in metal-cased capacitors 
in which the ease is not electrically connected to an 
electrode is to be not less than 1,000 megohms when 
tested at 500 volts D.C. 

All capacitors are to withstand without detriment 
the application of a D.C. voltage equal to 6U in the 
ease of capacitors for D.C. use or 8:5E for A.C. use 
- applied between terminals and also between terminals 
and case, if of metal, and insulated from the electrodes 
for not less than one nor more than five seconds. 


2204 Where capacitors are fitted to the main 
busbars, emergency generators or steering gear, fuses 
of appropriate category are to be connected in the 
capacitor circuit. 


Section 23 
. TRIALS 
General 
2304 Before a new installation or alterations or 
additions to an existing installation are put into 
service, the appropriate trials specified in this Section 
are to be made. Such trials are to be in addition to, 
and not in substitution for, the aeceptance trials of 
the individual items of plant at the makers’ works. 


Testing Voltage 

2302 The voltage used for the insulation- 
resistance tests referred to in 2304 to 2307 inclusive 
is to be direct-current voltage not less than twice that 
to which the cireuits will normally be subject (twice 
the root-mean-square value if the supply is alternating- 
current), provided that it need not exceed 500 volts 
for cireuits normally not exceeding 650 volts. 


Insulation Resistance of Completed Installation 


2303 Before a completed installation, or an 
addition to an existing installation, is put into service, 
the insulation resistance to earth of every distribution 
circuit is to be not less in megohms than 50 divided by 
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the number of outlets (points and switches) from the 
fixed wiring, except that it need not exceed 1 megohm. 
The test is to be made with all fuse-links in place, all 
switches (except the supply switch) closed, and, 
except with systems having one pole of the supply 
permanently earthed, all lamps in position or both 
poles of the installation otherwise electrically 
connected together. 


2304 When the insulation-resistance of an instal- 
lation or section of an installation is found by a 
500-volt instrument to be below 0:5 megohm, the 
installation is to be so sub-divided, for the purposes 
of the test, that the insulation-resistance of each 
section is not less than 0-5 megohm. 


Switchboards etc. 

2305 Before a main switchboard, emergency 
switchboard, or section board, is put into service, the 
insulation resistance is to be not less than 1 megohm, 
when measured between each insulated busbar and 
earth, and between each insulated busbar and the 
busbar connected to the other pole or poles. 

The test is to be made with all cireuit-breakers 
and switches in the open position and all fuse-links 
for pilot lamps, earth lamps, voltmeters, etc., removed. 
Voltage coils normally connected to the busbars are 
to be temporarily disconnected while the test between 
poles is being made. 


Heating and Power Appliances 

2306 During the test of any cireuit, control 
rheostats and heating and power appliances normally 
connected to the circuit may, if desired, be discon- 
nected; but in that event the insulation resistance 
between the ease and/or framework and all live parts 
of every rheostat and appliance is to be not less than 
half a megohm. 


Testing Between Conductors 

2307. Where practicable, the insulation resistance 
is also to be measured between all the conductors 
connected to each pole of the supply and all the 
conductors connected to the other pole or poles or to 
the middle wire or the neutral; and its value is not 
to be less than that specified in 2304. 


Testing Polarity of Fuses and Single-Pole Switches 

2308 Precautions are to be taken to verify that 
no fuse, non-linked switch, or non-linked cireuit- 
breaker, has been connected to that pole of a circuit 
which is either earthed or derives its polarity from 
an earthed conductor. 


356 


ELECTRICAL 


Testing Earth Continuity 


2309 Where lead-alloy-sheathed eables or 
armoured cables are employed, tests are to be made 
where necessary to verify that all metallic envelopes 
are electrically continuous throughout their length, 
and are earthed as required by M 918. 


2310 Tests shall be made to verify that all earth 
continuity conductors and earthing leads are connected 
to the frames of the fittings and appliances, and to 
the hull of the ship, and that in socket-outlets having 
earthing contact-tubes, the latter are also connected 
to the hull. 


Insulation Resistance of Generators and Motors 

2344 The insulation resistance in megohms of 
every completed generator and motor in normal 
working condition and with all parts in place is not 
to be less than 


3 X Rated Voltage of Machine ; 
1,000 + Rated Output of Machine in kVA 


All insulation tests are, where possible, to be 
made when the generators and motors are hot. 


2312 The insulation resistance of generator 
cables, motor cables, field windings, and control gear, 
when isolated and separated for testing purposes, is 
not to be less than 1 megohm. 


Generating Sets, Switchgear and Connections 

2343 It is to be demonstrated that the relevant 
requirements of these Rules have been complied with 
in respect of the following :— 


The satisfactory commutation and performance 
of every generator throughout a run at full rated load. 

The temperatures of all joints and connections, 
fuses, cireuit-breakers, and busbars. 

The operation of engine speed governors, 
over-speed trips, generator reverse-current and 
over-eurrent trips, preference trips and other safety 
devices. 

The voltage regulation of every generator, when 
full rated load is suddenly thrown off by operating 
the cireuit-breaker or main switch (see M210 and 
M 212). 

The satisfactory operation in parallel, load 
sharing, ete., of all generators capable of being run in 
parallel with a load on the busbars of not less than 
14 times the full load rating of the largest generator. 
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Motors 


2344 Every motor (with its control gear) is to 
be run under service conditions for a sufficient length 
of time to demonstrate that its wiring, alignment, size, 
direction of rotation, speed, commutation and tem- 
perature, are satisfactory. 


Apparatus 


2315 All lamps, heaters and other appliances are 
to be run, though not necessarily under full load or 
simultaneously. Tests of voltage are to be made, if 
necessary, to verify compliance with M 219 and M 617 
(voltage drop). 


Section 24 
SPARE GEAR 


2401 In ships engaged in open-sea service, the 
articles mentioned in the following paragraphs (so 
far as they are applicable) will be required to be 
carried. 


2402 Generators—For each size of generator :— 


1 set of carbon brushes for one machine. 
1 set of any special spanners required. 


2403 Motors.—For each size of motor engaged 
on essential services, such as those enumerated 
below :— 


1 set of earbon brushes for one machine. 
1 set of any special spanners required. 


The following are regarded as essential services :— 


Auxiliary compressors. 

Seavenge blowers. 

Cooling water pumps for main engines. 

Cargo refrigerating motors, including com- 
pressors, brine pumps, circulating pump, 
fans, ete. 

Oil fuel pumps. 

Fans for forced draught to boilers. 

Condenser circulating pumps. 

Air pumps. 

Feed water pumps. 

Fire pumps. 

Bilge pumps. 

Steering gear. 

Windlasses. 

Ventilating fans for engine room and boiler 
rooms. 
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2404 Steering Gear.—For each size of steering 
gear motor and motor-generator, if no standby 
machine is installed, the following spare gear is 
required in addition to the spares for motors 
enumerated in 2403 :— 


1 spare armature of each size fitted, complete 
with shaft and half coupling. 
1 spare field coil of each type fitted. 
Where electric steering gear is fitted and there 


is no standby generator, similar spare gear is also to 
be provided for the generator. 


2405 Fans for Refrigerating Equipment—TlFor 
electrically driven air circulating fans the following 
spare gear will be required :— 


1 complete fan and motor of each size used. 


2406 Control Gear.—For the starting gear of 
motors, such as those enumerated in 2403 :— 


1 set of contacts which are subject to burning 
or wear. 

1 set of springs. 

10 per cent of each different resistance element, 
but at least one of each. 

1 of each type of shunt coil used for contactors, 
relays or low voltage release. 


For six or less starters in which these parts are 
interchangeable it will be sufficient to provide one set 
of spares for -the starter employing the greatest 
number of parts. 


2407 Switchgear and Distribution Boards.—For 
each type of cireuit-breaker on each pole :— 


1 set of contacts which are subject to burning 
or wear. 


1 set of parts subject to wear. 


_ 


set of springs. 


shunt trip coil and 1 resistance element, of 
each kind used. 


— 


10 per cent but not less than 12 of each type 
of cartridge or other non-renewable fusible 
cut-out. 

Rewireable fuse-handles; 5 per cent, with a 
minimum of one, of each size or type used, 
provided that not more than 12 need be 
supplied. 
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2408 Navigating and Signal Lights, and their 
pilot lamps for indicating devices :— 


1 complete spare set of lamps. 


2409 Emergency Lighting.— Where supplied 
from storage batteries of a voltage different from 
the ship’s cireuit :— 

1 complete spare set of lamps. 


2440 Mineral-Insulated Copper-Sheathed Cables.— 
Where ocean-going ships are wired to any appreciable 
extent with mineral-insulated copper-sheathed cables 
suitable spares are to be carried. Following is an 
indication of the type of spares required for an 
average installation :— 


DEscRIPTION 
Insulating Ferrules. 


SuGGEsTep QuaNrTITY 
Up to 12 of each size according 
to the quantity used and the 
size of the ferrule. 


Up to 4 ft. of each size and 
colour aceording to the 
quantity used. 


Six sticks and one 4-Ib. tin. 


Insulating Sleeve. 


Sealing Compound. 


Recessors and 
Recessor Holders. One recessor and holder for 
each size of cable used. 

Gland Seal 
Components. Complete components of each 
size used, comprising uni- 
versal gland, ebonite cap, 
brass collar and locknuts to 
make up 4 gland seals of 
each size used. The gland 
parts and nuts should be 
drilled with pilot holes. The 
eaps may be supplied plain 
or with pilot holes. 

Compression Rings 
for Gland Seals. Up to 6 of each size required 
for the sizes of cables used. 


Cable. In large installations spare 
lengths of cable may also 
be advisable. 

Tnstallation 

Instructions. One copy of the maker's 


recommendations, preferably 
to be kept in the box of 
spares, if any. 
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2444 Electro-Magnetic Couplings.—F or each size 
of electro-magnetic coupling used for propulsion 
purposes, a list of spare gear for the couplings and 
their associated control gear is to be submitted for 
consideration. 

This is to include the following as a minimum :— 

1 field coil of each type fitted. 

1 set of brushes for one coupling. 

1 gauge for checking the magnetie air gap. 

Spares for the control gear and switchgear as 
above. 

2442 Storage and Packing.—All spare electrical 
gear is to be suitably packed to resist deterioration 
and stored in dry situations. 


20th May, 1948. 
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2413 Insulation Tester.—It is recommended that 
a 500 volt insulation tester be provided with all 
equipment of 100 kw. and above for the testing of 
insulation and tracing of faults and that all parts 
of the system be periodically tested and the results 
recorded. 


PERIODICAL SURVEYS 


The requirements as to periodical surveys of 
electrical equipment are set forth in C7. 
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TABLE | 


CURRENT RATING FOR SINGLE- AND TwiN-CoRE VULCANISED-RUBBER-INSULATED CABLES* 
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Cooling-air Temperature up to 113° F. (45°C.) 


Cooling-air Temperature up to 104° F. (40°C.) 
Conductor Approximate Length in 
Current Circuit (lead plus return) Current 
Ratingt for l-volt Drop with Rating{ 
Current Rating in Col. 3 
r a = ” — 
Nominal Mumnber and DC or pon D.C. or 
Cross- iameter : : Single-phase | Single-phase 
Sectional (in.) aes D.C. | AG. AG D.C. 
Area of Wires i | 
eek 2 3 4 5 6 7 
sq. in. amps. feet feet amps. feet 
0-0015 1/-044 5 33 33 4 41 
0-002 3/-029 5 42 42 | 4 53 
0-008 3/-036 10 33 33 7 47 
0-003 1/-064 10 35 35 7 50 
0-0045 7/-029 15 33 Soy, | | ios 45 
0-007 7/-036 24 32 soee | OT 45 
0-01 7/-044 31 37 B7ne | 28 52 
0-0145 7/-052 37 4g 4g | | ay 59 
0-0225 7/-064 46 53 53 33 73 
0-03 19/-044 53 58 58 38 82 
0-04 19/-052 64 68 67 46 94 
0-06 19/-064 83 79 7éun | 60 109 
O-1 19/-083 118 93 87 85 | 180 
O-15 37/-072 152 106 97 110 } 147 
0-2 37/-083 184 117 97 1338 161 
0-25 37/-093 214 126 97 155 174 
0-3 37/-1038 240 138 99 | 174 | 190 
O-4 61/-093 288 154 6 208 
0-5 61/103 332 164 89 =| 240 27 
Dit. ao. D.C. A.C 
0-75 91/-103 461 425 176 76 =| 884.808 | 244 
1-0 127/-103 595 520 191 68 430 376 | | 264 


Approximate Length in 
Circuit (lead plus return) 
for 1-volt Drop with 
Current Rating in Col. 7 


Single-phase 
AC. 


{ These current ratings are subject to the maximum permissible voltage drop (see M 615 and M 618) not 
being exceeded. See also Appendix 9. 


* Including cables with fire-resisting insulation (R.N.N. type). polychloroprene-compound-sheathed (H.R. type) 
cables and lead-alioy-sheathed cables; but excluding (for use with alternating-current) the cables prohibited 


under M 617, i.e., single-core cables armoured with magnetic material. 
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Chapter M 


LLOYD’S REGISTER OF SHIPPING 


TABLE Il 


Current Ratincs FoR THREE-CorE VULCANISED-RUBBER-INSULATED CABLES* 


Cooling-air temperature up to 


Cooling-air temperature up to 


* Including cables with fire-resisting insulation (R.N.N. type 


Chap. M, Table I 


61/+103 


) polychloroprene-compound sheathed 


(HLR. type) cables and lead alloy sheathed cables. 


+ These current ratings are subject to the maximum permissible voltage drop (see M615 and M618) 
not being exceeded. See also Appendix 9. 
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Conductor 104° F. (40°C.) 113° F. (45°C.) 
rg free se pi LadtayA ae pom 
Tics circuit (lead on circuit (lead only 
Nominal Te ae Current for 1-volt drop ot Current for 1-volt drop to 
Cross- tins a ratingt neutral for balanced ratingt neutral for balanced 
Sectional f nm) 3-phase A.C. | 3-phase A.C. with | 3-phase A.C. 3-phase A.C. with 
Area OL Ware current rating in current rating in 
Col. 3 Col. 5 
eae! | 2 3 4 5 6 
| 
sq. in. | | amps. feet amps. feet 
0-002 | 8/029 5 42 4 58 
0-003 3/-036 10 33 7 47 
0-003 1/-064 10 35 7 50 
00045 == 7/029 15 33 11 45 
0-007 7/-036 17 45 12 | 64 
0-01 7/-044 22 52 16 | 71 
0-0145 7/052 | 26 61 19 84 
0-0225 7/064 | 82 76 23 105 
| 
0-03  19/-044 37 84 27 115 
0-04 --19/-052 45 96 | 88 130 
0-06 19/-064 58 111 | Me 154 
0-1 19/-0838 838 128 60 177 
0-15 37/-072 106 141 | We 194 
0-2 37/088 | 129 147 | 98 204 
0-25 37/098 | 150 150 109 206 
0-3 37/108 | 168 158 122 211 
| 
O-4 61/-093 202 150 146 208 
0-5 2382 148 168 198 | 


ELECTRICAL EQUIPMENT 


TABLE Ill 


Chapter M 


CurRENT RaTINGS FOR SINGLE-CoRE IMPREGNATED PAPER OR VARNISHED CAMBRIC, INSULATED 
CABLES* AND MINERAL-INSULATED COPPER-SHEATHED CABLES 


Cooling-air Temperature 
up to 104° F, (40° C.) 


Cooling- 


air Temperature up to 
113° F. (45° C.) 


Conductor Approximate Length in 
Current Circuit (lead plus return) | 
Rating} for l-volt Drop with =| 
Current Rating in Col. 3 
opps | Number and | D.0vor 
Tross- Diameter yaaa Single-phase 
Sectional (in.) Pe mn | are ¢. 
Area | of Wires | vals | 
1 2, La Sena 5 
sq. in. amps. feet feet 
00015 | 1/-044 5 31 31 
0-002 | 8/-029 5 40 40 
0-003 3/-036 wm a 31 
0-003 1/-064 10 | 8é 33 
0-0045 7/029 | 15 31 31 
0-007 7/-036 30 24 24 
0-01 7/-044 45 24 24 
0-0145 7/-052 60 25 25 
00225 7/-064 80 28 | 8 
0-038 19 /-044 92 a. <n 
004 — 19/-052 110 87 37 
| | 
| | | 
0-06 | 19/-064 148 | 48 42 
O-1 19/-083 202 | 61 | @ 
0-15 37/072 | 260 | 58 58 
0-2 | 87/-088 314 | 64 58 
0-25 37/0938 | 368 69 55 | 
0-3 37/-108 | 408 76 56 
O-4 61/-093 492 84 56 
0-5 61/108 | 572 89 52. 
D.C. A.O. 
0-6 | 91/093 660 625 94 50 
0-75 | 91/1083 | 782 710| 97 46 
1-0 | 127/108 | 987 842 | 107 43 
| 
} 


| DO. 


| 718 
| 900 


Current 
Rating} 


Approximate Length in 
Circuit (lead plus return) 
for l-volt Drop with 
Current Rating in Col. 6 


D.C. or 
Single-phase 


AC. 


522 


605 


Since. 
D.C. | Sion Eee 
v2 8 
] 
feet feet 
31 31 
40 40 
31 | 31 
33 «| ~— 88 
31 31 
26 26 
26 26 | 
27 ye | 
| 
31 | 31 | 
34 34 
40 40 
| 
47 46 | 
56 Ci] 
63 | 58 
70 +'| #458 
76 61 
83 | 61 
93 62 
98 57 
102 D4 
107 51 
118 47 | 


7 Excluding (for use with alternating current) the cables prohibited under M 617, te. single-core cables armoured 


with magnetic material. 


{ These current ratings are subject to the maximum permissible voltage drop (see M615 and M618) not being 
exceeded. See also Appendix 9. 
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TABLE IV 


Current Rating FoR THREE-CorE LEAD-ALLOY-SHEATHED CABLES INSULATED WITH IMPREGNATED PAPER 
OR VARNISHED CAMBRIC, AND MINERAL-INSULATED CoppER-SHEATHED CABLES 


Conductor Cooling-air temperature up to 104°F. (40°C.) |Cooling-air temperature up to 113°F. (45°C.) | 
Approx. length in Approx. length in 

Nominal Number and 4 circuit (lead only) tor : circuit (lead only) for 

Cross- Diameter Current ratingt 1-volt drop to neutral Current ratingt 1-volt drop to neutral 

Sectional (in.) = for balanced 3-phase for balanced 3-phase 

Area of Wires 3-phase A.C. A.C. withcurrent | S-phang A.C. A.C. with current 
rating inCol.3 | rating in Col. 5 
x it fort. bet! | a 3 Bite 1 2 yeti 5 sae e- 6 
| | 
sq. in. amps. | feet amps. feet 
0-003. 3/-036 10 31 9 34 
0-0045 7/-029 | 15 31 14 33 
0-007 7/-036 | 21 | 34 | 19 38 
0-01 | 7/044 32 33 29 37 
O-O145 | 7/-052 42 36 38 39 
| | 
00225 7/-064 56 | 40 51 44 
0-08 | 19/-044 | 64 45 58 50 
0-04 © 19/-052 77 52 70 57 
0-06. 19/-064 100 60 | 91 66 
O-1 19/-083 | 141 71 128 78 
O15 37/-072 | 182 | 78 166 | 86 
0-2 37/-083 | 220 84 200 92 
| | | 

0-25 | 37/093 254 87 231 96 
0-3 37/+103 | 286 90 260 99 
O-4 | 61/-093 344 | 90 | 313 99 
0-5 61/-103 400 | 86 364 95 


+ These current ratings are subject to the maximum permissible voltage drop (see M615 and M618) not being exceeded. 


See also Appendix 9. 
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TABLE V 


CuRRENT RATING FOR SINGLE-CORE VARNISHED-CAMBRIC-INSULATED POLYCHLOROPRENE 
(e.g. NEOPRENE) SHEATHED CABLES 


Conductor Cooling-air Temperature up to 104° F. (40°C.) | Cooling-air Temperature up to 113° F. (45° C.) 
= =< ————— ae SS - ss - 
Approx. length in circuit Approx. length in circuit 
Nominal | Numberand | peting’ | TEEPE etaa \gul tS llisvagngareey akin 
i “Gn. =. |. EO os in Col. 3 Tre in Col. 6 
Area of Wires ping opie ice Al aaah h <a Single-phase a Sater te ve h ty 
UU. D.C. 3 ore ase ‘A.C. DO. asi 2 ase 
SOS: es en MN ©) fineeet | DAE aed | Poeeee ee (ae pee Ey he ee 8 
sq. in. amperes feet | feet amperes feet feet 
0-007 | 7/086 | 81 23 22 27 26 26 
0-01 7/044 41 26 26 36 soon |) ARG 
0-045 7/052 |) 48 | 81 31 42 35 85 | 
} | 
00225 | z/ost | 61 37 87 58 42 42 
0-03 19/044 | 72 | 40 40 63 45 45 
0-04 Ho/-058 [fe Bsteinie 46m) Wee Bee? ya 
| | | | 
0-06 — -19/-064 115 | 58 52 100 61 60 
0-1 19/083 16l sO 590 | 4d 73 67 
ois | 87/072 204 Thar e| te 178 84 77 
0-2 | 37/088 | 246 82 68 215 | 93 77 
| 
0-25 37/-093 287 Sie Dalia 251 100 | 
0:3 37/1038 | 326 5 70 285 108 80 
O-4 61/-093 399 104 69 349 119 80 
0-5 61/1038 458 111 65 400 128 74 
DG ALG: | D.C. A.C. | 
0-6 | 91/-093 | 519 500 120 | 62 | 453 487 137 71 
0-75 91/108 | 594 565 128 58 | 519 494 147 67 
| 


1-0 127/103 | 746 685 142 58 652 599 168'" |» 60 


* These current ratings are subject to the maximum permissible voltage drop (see M615 and M 618) not 
being exceeded. See also Appendix 9. 
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Chapter M 


Conductor 


TABLE VI 


Maximum PERMISSIBLE CURRENT* IN INTERMITTENTLY- 


Vulcanised-Rubber- 
Insulated Cables 


LOADED CABLES 


LLOYD’S REGISTER OF SHIPPING 


TABLE VII 


CuRRENT RaTING AND RapiaL THICKNESS OF DIELECTRIC 
FoR TWIN FLEXIBLE CoRDS AND FLEXIBLE CABLES 


\Impregnated-Paper-, 
Insulated Cables | 
and Varnished- 

Cambric-Insulated 


Cables 
‘Nominal Number and Current Current Current | Current 
Cross- | Diameter — for for for for | 
Sectional (in.) | Half-hour One-hour Half-hourOne-hour 
| Area | of Wires | Rating | Rating Rating | Bapinas 
ste! eye oe eee ee ea 
sq. ins. | | amps. amps. amps. amps. | 
00145 = 7/052 88 37 60 57 | 
0-0225| 7-064 | 47 | 46 | 79 75 
0-08 | 19/044 | 56 | 54 | 94 89 
| | | 
0-04 19/052 68 65 113 105 
0-06 19-064 92 85 151 138 
O-1 | 19/083 | 142 124 225 199 | 
O15 =| 37/-072 191 164 303 261 | 
0-2 37-083 247 204 376 820 | 
| 
0:3 37/103 351 283 523 435 | 
| : 
O04 61-093 452 357 6638 548 | 
0-5 61]-103 584 422 804 648 | 
0-75 91-/103 774 604 1,180 930 
1-0 127/-103 | 1,086 808 | 1,548 | 1,211 


* These values are subject to the maximum permissible voltage 
drop (see M 618) not being exceeded. The approximate length 
in circuit (lead plus return) for 1 volt drop will be the corresponding 
length given in Tables I and III respectively multiplied by the 
continuous rating in amperes and divided by the intermittent 


rating. 


Chap. M, Tables VI-VII 


Conductor 
| Nominal | aes 
| Cross- . 
Sectional] ss 
pa of Wires 
year i 
sq. in. 
00006 | 14]-0076 
| 0-001 | 23/0076 
0-0017 40-0076 
0-003 | 70]-0076 
0-0048 | 110/-0076 
0-007 | 162]-0076 
0-01 | 97/-012T 
0-0145 | 60/-018T 
| 0-0225 | 91]-018T 


| 


Current 
Rating*) 


| amps. 


| Approximate 
| Lengthin Cireuit 
(lead plus 
return) 
for l-volt Drop 
with Current 
| Rating in Col.3 


| 
| 
| 
| 


Radial Thick- 


ness of 
Dielectric 
250- 660- 
volt volt 
Cables | Cables 
pemh | 8 
in. in 
0-033 | = 
0-084 = 
0-035 | os 
| 
0:0386 | — 
0-038 a 
0-039 ae 
0-043 | 0-060 
0-046 | 0-061 
0-049 | 0-062 | 


| 


* These current ratings are subject to the maximum permissible 
voltage drop not being exceeded. 


+ For trailing cables and similar purposes. 
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TABLE VIII 
DIMENSIONS OF 250 VoLT VULCANISED-RUBBER-INSULATED AND FIRE-RESISTING (R.N.N. TypE) CABLES 
Conductors Minimum Thickness of Diameter Thicknew of H.R 
D | Lead-Alloy Sheath Fe Sheath 
a Saige . 
Nominal | Number | Thickness | oo 
ominal “an Wire 
Cross- F | of | Single- Twin- Three- Single- Single- Twin- Three- 
prs Diameter |. : g 
Sectional (in.) Dielectric| core core coret core* core core core 
Area of Wires Circular | Circular 
i 2 eles See 5 6 7 8 9 10 
sq. in, in, in. in. in. in. in. in. in, 
0-0015 1/044 | 0-034 | 0-04 0-04 0-05 — 0-040 = = 
| 0-002 3/-029 0-036 | 0-04 0-04 0-05 0-048 0-040 0-055 0-055 
' 0-008 1/-064 0-036 | 0-04 | 0-04 0-05 0-048 0-040 0-055 0-055 
| 
| 0-008 3]-036 0-038 0-04 0-04 0-05 0-048 0-040 0-060 0-060 
0-0045 7/-029 0-039 0-04 0-05 0-06 | 0-048 0-040 0-060 0-060 
0-007 7/086 | 0-041 | 0-05 | 0-05 0-06 0-048 0-050 0-065 0-065 
0-010 7/044 0-043 | 0-05 0-05 0-07 0-048 0-050 0-065 — 
0-0145 7/052 | 0-046 0-06 0-06 0-07 0-048 0-055 0-065 = 


0-0225 | 7/064 0-049 | 0-06 | 0-06 0-07 0-048 | 0-055 | 0-065 — 
| 0-030 19/044 | 0-052 | 0-06 0-07 | 0:08 | 0-048 | 0-055 dee eines 
0-040 | 19/052 | 0-056 | 0-06 0-08 | 0-09 0-064 | 0-060 — — 
0-060 19/064 | 0-062 | 0-07 0-08 0-09 0-064 | 0-065 _ -—- 


( 


* For determining the sizes of armouring wire for twin-core, three-core and multicore cables see Table XVI. 

+The thickness of lead-alloy sheath on multicore cables in which the conductors are not of equal area 1s to be the 
same as that for a similar cable having conductors equal in area to that of the largest of the unequal conductors. 
D is the thickness of the dielectric as follows :— 

(1) On the conductor of single-core cables. 

(2) On each core of twin- and three-core cables. 
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TABLE !X 


660 VoLT VULCANISED-RUBBER-INSULATED AND Fire-Resistinc (R.N.N. Type) CaBLEs 


DIMENSIONS OF 


Conductors Minimum Thickness of ; Minimum Thickness of H.R. | 
a _D Lead-Alloy Sheath | Diameter of Sheath 
| Minimum Armouring 
Nominal ‘Number and Thickness | ve a Wire —o : eee 
Cross- | Diameter | of | Single- 
Sectional (in.) | Dielectric Single- Twin- Three- core* Single- Twin- Three- 
Area of Wires | core | core coret | core core core 
Circular Circular | | 
btw! 2 2 =e RS AN ase 5 6 } 7 8 9 10 
] | . Z a 3 : cla a q | 7 wie ay ee S| 
| 
sq. in. in. | in. in. in. in. in. | in. in. 
0-0015 1/-044 0-055 0-05. 0-05 | 0-06 0-048 0-040 = = 
0-002 3/029 | 0-056 0-05 0-05 0-06 | 0-048 0-040 0-060 0-060 
0-003 1/-064 0-057 | 0-05 0-05 0-06 0-048 | 0-040 0-060 0-065 
0-004 3/-036 0-057 0-05 0-05 0-06 | 0-048 _ 0-050 0-065 0-065 
0-0045 7|-029 0-058 0-05 0-06 0-07 | 0-048 | 0-050 0-065 0-065 
0-007 7/-036 0-059 0-06 | 0-06 0-07 | 0-048 0-050 0-065 | 0-065 
0-01 7/044 0-060 0-06 0-06 0-08 0-048 0-055 0-065 — | 
0-0145 7/-052 0-061 | 0-06 | 0-07 008 0-048 0-055 0-065 — | 
0-0225 7/064, 0-062 0-06 0-07 | 0-08 0-048 0-055 6-060 — 
0-03 19/044) 0-062 0-06 0-07 0-08 0-048 0-060 6 — — 
0-04 19]-052 0-063 0-06 | 0-08 0-09 0-064 0-060 = — 
0-06 19]-064 0-065 0-07 0-08 0-09 0-064 0-065 = = 
i | Ol | 19/-083 0-072 | 007 | 009 0-10 0-064 | 0-065 —= — | 
. a ; | } | 
0-15 37-072 0-080 | 0-08 0-09 Q-10 | 0-080 0-065 — a | 
| 0:2 37/-083 | 0-088 | 008 | O10 | O-b1 | 0-080 LO-O¢de ili) “em = I 
0-25 | 37/-093 0-095 | 0-09 | O-11 | 0-12 | 0-080 0-070 — a 
| 08 | 37/-103 | 0-102 0-09 0:12 | 0-138 0-104 C070 |) | — 
| | | | 
| 
| O-4 61/093 | O-114 0-10 O13 O-14 0-104 0-080 wa = 
0-5 61-103, 0-121 O-11 O14 | O15 | 0-104 0-085 = — 
| 0-75 91-103 0-181 [ofl Siol init — 0-104 0-100 — — 
1-0 1371084. OTAbsitely pA Bid weenie Wi Fics | 0-104 C110; | == — 


* For determining the sizes of armouring wire tor twin-core, three-core and multicore cables see Table XVI. 


_ + The thickness of lead on multicore cables in which the conductors are not of equal area is to be the same as that for a 
similar cable having conductors equal in area to that of the largest of the unequal conductors. 


D is the thickness of the dielectric as follows :— 
(1) On the conductor of single-conductor cables. 
(2) On each core of twin- and three-core cables. 
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TABLE X 


DimMENSIonNS OF 250 VoLT VULCANISED RUBBER-INSULATED, 
TOUGH-RUBBER-SHEATHED CABLES 


Conductors Minimum Thickness of Tough 


gee ee Rubber Sheath 
Nominal Number and el: - ect ates eee St 
cross-sectional diameter (in.) Pisleatire Single- Twin-core Three-core 
area of wires core Circular Circular 
See ee Binal ee ha a 
sq: in. | in. in. | in. in. in. 
0-0015 1/-044 0-034 0-050 0-050 0-050 
0-002 | 3/-029 0-036 0-050 0-060 0-060 
0-003 3/-036 0-038 0-050 0-060 0-060 
040045 7/-029 0-039 0-050 0-060 0-060 
0007 7/036 041 0-050 0-060 | 0-060 
TABLE Xl 


Dimensions oF 660 Voir VuLcaNIseD Russer - INSULATED, 
TouGH-RUBBER-SHEATHED CABLES 


Conductors 


or Minimum Thickness of Tough 
- - pecnriet Rubber Sheath 
| Nominal | Number and rae |—- -— — —_—__—_— 
‘cross-sectional | diameter (in.) Diclentes Single- Twin-core | Three-core | 
area. of wires | core Circular | Circular 
hla PE ae ER eee be 5 foe 
sq. in. | in. in. in. in. in. 
00015 1/-044 0-055 0-05 0-06 0-06 
| 0-002 = 8/-029 0-056 0-05 0-06 0-06 
0-003 3/-036 0-057 0-05 0-06 0-06 
00045 7/-029 0-058 0-05 0-06 0-06 
| 0007 = 7/036 0-059 0-05 0-06 0-06 
| a a Se — a a 2 = = 
TABLE XIil 


DIMENSIONS OF VULCANISED-RUBBER INSULATED CABLES FOR 
Communication CIRCUITS 


Conductor | | | Minimum 


| | Number of Minimum Lp aE E Thickness of 
| Nominal | Number and Pairs of | Thickness of | Thickness of | Polychloro- 
| cross-sectional| diameter (in.) | Conductors | Dielectric ae + ee prene Sheath 
Area of wires Sheat | CHLR. type) | 
| 1 2 3 4 | 5 | 6 
| Sq. in. | Sn is in. in. 
0-001 1/-036 1 0-034 | 0-04 0-05 
0-001 | 1/-086 Quad 0-034 0-05 0-055 
| | £ 
0-001 | 1/0386 | 3 0-034 0-06 0-065 
| 0-001 | 1-/036 4 0-034 0-07 0-065 
° ; . fell 
0-001 | 1/086 m7 0-034 0-07 0-065 51 | 
0-001 | 1/086 ll 0-034 0-08 0-07 8.1) | 
0-001 1/-036 15 0-034 0-09 0-07 WJ 
0-001 1/-036 19 0-034 0-09 0-07 
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TABLE XIil 


Dimensions oF 660 Vontt CaBLEs— Paper INSULATED OR VARNISHED CAMBRIC 


INSULATED 
Conductor | Minimum Thickness of | 
Minimum Lead Alloy Sheath | 
7 Thickness | Diameter 
| of | of 
| Number and Dielectric | Armouring 
" 
Noninal’!|"Diameter*|S- PME Single- Three- | Wire 
Area (in.) ] core coret | Single- 
of Wires D E (belted) core* 
ait eee 3 | 4 5 6 ‘feree: 
| | ] 
sq. in. in. in. in. in, in. in. 
0-007 7|-036 0-07 | 0-055 0-06 | O-06f | 0-064 
0-O0145 7|-052 0-07 0-055 |. 0-06 0-06 0-072 
0-0225 7/-064| 0-07 | 0-055 | 0-06 0-06§ 0-072 
0-04 19]-052 0-07 0055 | 006 0-06 0-072 
0-06 19/064 |. 0-07 0-055 0-06 0-06 0-072 
O-1 19]-083 0-07 0-055 0-06 0-06 0-072 
O15 37-072 0-07 0-055 0:06 | 0-07 0-072 
. 0-2 37/083 | 0-07 0-055 0-07 | 0407 | 0-080 
: 0°25 37/-093 | 0-08 0-06 0-07 0-08 0-080 
0:3 37/-103 0-08 0-06 0-07 0-08 0-080 
O-4 61-093 0-09 0-07 0-08 0-09 0-104 
0-5 61/103 0-09 | 0-07 0-08 0-10 0-104 
0-6 91]-093 0-09 0-08 0-09 0-11 0-104 
| | | ' 
0-75 | 91f-103 | 0-10 0-09 | 0-09 0-12 0-128 
1-0 | 127/103} 0-10 | 0-09 | O10 | O13 0-128 
, | | 
wer: rae Evieeeey! Pt! 1 | | | 


* For determining the sizes of the armouring wire for three-core cables see Table XV). 
+ Shaped conductors unless otherwise indicated. 

t Circular conductors. 

§ Circular or shaped conductors. 

D is the thickness of dielectric between conductors in a multicore cable 


E is the thickness of dielectric between any one conductor and the sheath in multicore cables 
or between the conductor and sheath in a single-core cable. 
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TABLE XIV 


Dimensions oF 660 VoLt VaARNISHED CAMBRIC-INSULATED, POLYCHLOROPRENE- 
SHEATHED, BRAIDED AND COMPOUNDED CABLES 


Conductor Minimum Thickness of 
Minimum Polychloroprene Sheath 
Oe as — a Thickness of | a. 
Dielectric | 
| Number and | | 
Nominal Diameter | is ___| — Single- | Three 
ae Bids D E core corey 
oe! _ 2 23 ye al co 5 a Ge Sa 
| | | 
sq. in. in. in. | in. in. | in. 
0-007 7/036 | 0-07 | 0-055 0-08 | 0-08 | 
00145 | 7-052 | 0-07 | 0-055 0-08 | 0-08t 
0-0225 | 7/064 | 007 | 0-055 0-08 0-086 
| 
0-04 19]-052 0-07 0-055 | 0-08 0-08 | 
0-06 19]-064 O07 | 0-055 0-08 0-08 
0-1 19/-083 007 | 0055 008 | 0-08 
| | | 
0-15 37/-072 | 0:07 | 0-055 0-08 0-09 
0-2 37/-083 0-07 | 0055 0-09 0-09 
0-25 | 37/-093 | 0-08 | 0-06 009 O10 
0:3 | 37/1038 | 008 | 006 | 0-09 oto 
| | | 
O-4 61/093 | 0:09 | 0-07 0-10 | O11 
0-5 61]-103 0-09 0-07 | O10 | 0-12 
0-6 91/-093 | 0-09 0-08 ates i eo 
O75 | 91/108 | 0-10 0-09 ou. | — 
1-0 | 127/108 | 0-10 0-09 0-12 = 
} 


+ Shaped conductors unless otherwise indicated. 
t Circular conductors. 

§ Shaped or circular conductors. 

D is the thickness of dielectric between conductors is a multicore cable. 


E is the thickness of dielectric between any one conductor and the sheath in multicore 
cables or between the conductor and sheath in a single-core cable. 
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TABLE XV 


Dimensions oF 3,300 Voir IMPREGNATED PaPER INSULATED OR VARNISHED 
_Campric INSULATED CABLES — 


| Minimum Thickness of 
D Lead-Alloy Sheath 
Warminat Minimum ¥ ‘a 
Thickness 
Area of [Se fie Sing! Three-core 
Conductor | F : MBSE (Shaped 
| Ltpetlee te cpre Conductors) 
1 ee) Obs 8 3 . : 
PAPER INSULATED 
sq. in. in. | in, in. 
0-0225 0-11 0-06 0-06 
0-04 O-11 0-06 0-06 
0-06 0-11 0-06 0-07 
O-1 0-11 0-07 0-07 
0-15 0-11 0:07 0-08 
0-2 | 0-11 0-07 0-08 
0-25 | O-11 0-07 0-08 
0-3 0-11 0-08 0-09 
0-4 * 012 0-08 0-10 
0-5 0-13 0-09 0-10 
0-6 0-14 0-09 =~ 
0-75 0-15 0-10 = 
VARNISHED CAMBRIC INSULATED 
0-0225 0-13 0-06 0-06 
0-04 0-13 0-06 0-06 
0-06 0-13 0-06 0-07 
0-1 0-13 | 0-07 0-07 
| O15 0-18 0-07 | 0-08 
2 0-13 0-07 | 0-08 
0-25 0-13 0-08 | 0-09 | 
| 0-3 0-13 0-08 | 0-09 
0-4 0-14 0-08 0-10 
0-5 | O14 0-09 0-11 
0-6 O-15 0-09 = 
0-75 0-17 0-10 _ 


Notr.—D is the thickness of the dielectric as follows:— 
(1) Single-core cables: Between the conductor and metallic sheath. 
(2) Three-core cables: Between the conductors and between any conductor and 
metallic sheath. 
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TABLE XVI 
Sizes OF GALVANISED STEEL WIRE AND THICKNESS OF BEDDING FOR SINGLE-WIRE ARMOURING 
Nominal Diameter of Cable Nominal Diameter of Nominal Thickness of Bedding 
over Lead Alloy Sheath Galvansied Steel Wire before the Armouring is applied 
= = =e — | 
ate and Rubber Paper or Rubber Paper or 
| Above . Pr li Insulated | Varnished Cambric | —_— Insulated Varnished Cambric | 
| TANS Cables Insulated Cables Cables Insulated Cables 
1 _ 4 2 7 ) 3 - | 4 5 6 
in in. in. in. in. in. 
— 0-5 0-048 0-064 0-04 0-06 
0-5 0-8 0-064 0-080 | 0-06 0-06 | 
| 0-8 1-05 0-080 0-080 0-1 0-10 
1-05 2-0 0-104 0-104 0-1 0-10 
2-0 = 0-128 0-128 | 0-1 0-10 
TABLE XVII 


Minimum InsuLatTion RESISTANCE VALUES FOR 250 VoLT 
AND 660 VoLT VULCANISED-RUBBER-INSULATED CABLES 


Nomina] Area of 


Number and 
diameter (in.) 
of wires (or 


Conductor equivalent strand 

in flexible cables) | 

1 2 

sq. in, | | 

0-001 1/-036 
0-0015 1/-044 
0-002 3/-029 

0-003 3/-036 
0-003 1/-064 

0-0045 7/-029 | 
0-007 7/-036 
0-01 7/-044 
0-0145 7/-052 
0-02.25 7/-064 
0-03 19/-044 
0-04 19/-052 
0-06 19/-064 
0-1 19/-083 
0-15 37/-072 
0-2 37/-0838 
0-3 37/-1038 
0-4 61/-093 
0-5 61/-103 
0-75 91/-103 
| 0-1 127/-103 


for 1,000 yards 


at 60° F. (15°6°C.) 


3 


megohms. 
3,000 
3,000 
2,400 
2,100 
2,100 


2,000 
1,800 
1,600 
1,500 


1,300 
1,200 
1,100 
1,000 


950 
850 
850 
800 


750 
700 
650 
600 


Insulation resistance | 
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TABLE XVIII 


Maximum Spacinc oF OLips sEcURING LeapD-ALLoY- 
SHEATHED, VULCANISED-RUBBER-SHEATHED (H.R. TYPE), 
oR ARMOURED CABLES 
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TABLE XX 


APPROXIMATE CURRENT RatTING OF FUSE-ELEMENTS COM- 
POSED OF TINNED CoppER WIRE OR STANDARD ALLOY” 
WIRE IN SEMI-ENCLOSED FUSES 


Overall ia a of Cable aaa Armoured 

inches inches 

Under 0°3 inch... 8 10 
0°3 inch and under 

0 inch ... dd 10 12 
0-5 inch and under 

0°75 inch ... Te 12 14 
0°75 inch and under 

' 1:25 inches x 14 16 

1°25 inches and above 16 18 

TABLE XIX 


Maximum Spacines oF CLIPS SECURING MINERAL-INSULATED 
CopPER-SHEATHED CABLES 


Overall Diameter Clip spacing in inches 


4 Horizontal Vertical 
Under 0°3 inch és a 12 16 
0-3 inch and under 0°5 inch 15 20 
0°5 inch and under 0-1 inch 18 24 


| Tinned Copper Wire Standard Alloy* Wire 
Current | 

Rating | l | <> 

| Diameter | SWG Diameter SWG 
1 2 3 4 5 
: 

amps. in, in. | 
1:8 — | — 0-0164 27 
3-0 0-006 38 00240 | 23 
5-0 0-0084 35 0-0320 21 
8-5 00124 | 30 om = 
10-0 001386 | 29 — — 
15-0 0-020 | 25 — — 
17:0 0-022. 24 — _— 
20-0 0-024 23 — = 
24-0 0-028 | 22 — _ 
30-0 0032 21 — — 

87-0 0-040 Bie a err | 

| 46-0 0-048 18 _ — 
53-0 0-048 18 _ — 
60-0 0-056 | 17 | a — | 
64-0 0-056 | 17 —- | — | 
83-0 0-072 15 — — | 
100-0 0-080 | 14 — | — | 
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Nore.—The current ratings given refer to the normal maximum 
current of the circuit and do not refer to the overload at which 
the fuse will operate. 


The values of the currents given are approximately those 
necessary to comply with Appendix 5 applied to the above 
fuse-elements used in semi-enclosed fuses. Where fuses are known 
to conform to this Appendix the size stated by the manufacturer 
on the case of the fuse should be adhered to in preference to that 
given in this Table if the fuse is loaded to its full capacity. 


* The term “standard alloy " refers to the eutectic tin-lead alloy 
(63 per cent tin, 37 per cent lead). 
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TABLE XxX\| 


STanDaRD Sizes oF DIRECT CURRENT AND ALTERNATING CURRENT 
(3-PHASE) MoToRS WITH CORRESPONDING APPROXIMATE FULL-LoaD 


(See M 611 and M 1325.) 


CURRENTS 


Direct-Current 
Full-Load Current 


Three-Phase Alternating-Current 


Full-Load Current 


Output I 
of 
Motor 
| 110 Volts 220 Volts 230 Volts 415 Volts 
l 2 3 4 5 
h.p. amps. amps. amps. amps, 
0-25 8-2 1:6 — — 
0-5 57 2:8 2°5 1-2 
1-0 10 5-0 3°8 1-9 
2-0 18 9-0 6-7 3-4 
3-0 26 13 9-5 4-8 
4-0) 35 ily 12 6-4 
5-0 42 21 15 79 
7-5 61 30 22 11-5 
10 80 40 29 14-5 
12-5 | 100 50 35 17 
15 Lay) | D9 42 21 
20 155 77 55 28 
25 190 « 95 67 35 
30 227 114 Wve 41 
Hi) 264 132 89 48 
40 300 150 101 33) 
45 340 170 US 62 
50 375 187 125 69 
60 450 225 150 83 
70 520 260 175 96 
80 595 298 200 110 
90 665 330 224 124 
100 740 370 244 136 
125 924 -462 298 168 
150 = 550 352 200 
375 
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TABLE XXIil 


CaLcULATION OF Maximum CURRENT WHICH WILL NORMALLY FLOW IN AN INSTALLATION 
TO A GROUP oF CARGO-WINCHES OR CRANES (FOR USE IN COMPUTING THE SIZES OF CABLES, 


SWITCHGEAR, ETC.) (See M 615). 


Number of Winch Motors 
or Crane Motors supplied 
by the Circuit 


Current to be provided for 


| 
Two | 100% F.L. of the larger motor 
+ 30% F.L. of the 2nd motor or 
65% of the combined F.L. if the motors are of equal size 
Three 100% F.L. of the largest motor 
+ 25% FL. of each of the remaining motors, or 
50% of the combined F.L. if the motors are of equal size 
Four 100% F.L. of the largest motor 
+ 20% F.L. of each of the remaining motors, or 
40% of the combined F.L. if the motors are of equal size 
Five 100% F.L. of the largest motor 
+ 20% F.L. of each of the remaining motors, or 
36% of the combined F.L. if the motors are of equal size 
Six or more 33% of the combined F.L. of the motors 


horse-power rating. 


TEMPERATURE LIMITS FoR CoILs oF ConTROL GEAR 


Nore.—The letters FL. refer to the full-load ‘current of the motor at its maximum 


TABLE XxXill 


- Total Temperature 7 rey oh M isis oa re 
Insulating Material = = ea 7 = Sy xz =. 
Shunt Coils Series Coils Shunt Coils Series Coils 
re: jal =~ 2 : es De ed 1 Pee | 
Class O \ | 
Cotton, silk, paper, and similar | . 
materials, non-impregnated 176°F. (80°C.) [194° F. (90°C.) 72°F. (40°C.) 90°F. (50°C.) 
Class A 
(1) Cotton, silk, paper, and 
similar materials when 
impregnated or oil immersed ; 
also enamel used with any of ; 7 ‘ 
the above oe) an ae (104R.. (90°O.) (219°F (D0O.) 90°F. (50°C.) 108°F. (60°C.) 
| (2) Enamelled wire not in 
association with such fibrous = ; 
| material é \230°F. (110°C.) |248°F. (120°C.) 126°F. (70°C.) 144°F. (80°C.) 
Class B 
Built up asbestos, mica, and oes : 
| similar materials and bare coils |284°F. (140°C.)  |802°F. (150°C.) 180°F. (100°C.) 198°F. (110°C.) 
Class D 
Coils with synthetic resin im- 
pregnation 230°F. (110°C.) |248°F. (120°C.) 126°F. (70°C.) 144°F. (80°C.) 
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TABLE XXIV 


Limits OF MaximuM PERMISSIBLE TEMPERATURE RISE FOR GENERATORS AND MoTORS OTHER THAN PROPULSION 
MacHINES INTENDED FOR MACHINERY SPACES IN OCEAN-GOING SHIPS AND SHIPS OPERATING IN TROPICAL WATERS 


Temperature Rise { 


Totally enclosed 


Machines other than totally enclosed Maehines 


Part of Machi 
art of Machine Class A Class B 


Class A material Class B material ariesanal poretariat 


By | By By | By By By 
Thermometer, Resistance evden Resistance /Thermometer|Thermometer 


{ | | 
1. Alternating current windings of stators) 63°F. | 72°R, Si° se) 108s esl 108° F. 


or rotors 4 bs sc 53j) 9 (Ghet))) (40° C.) (45°C.) | (60°C.) | (45°C.) (60° C.) | 
| | 
| 
2. Field windings stationary or rotating 63° F. 81° E.f 81°F. 99° Ft 81° F. 108° F. 
(other than 3, 4 and 5 below) ee (85108) (45° C.) (45°0.) | (65° C.) (45° C.) (60° C.) 
3. Exciter field windings... ee | 68°F. - srk. | 2 81°F. | 108°F. 
(85° ©.) (45°C.) | (45°0.) | (60° C.) 
4, Low resistance field windings of more 72°F. ' 90°F. : 
than one layer or compensating! (40°C.) (50°C.) | 
windings a: as ond | 
| “1) ° i‘, ot 
5. Single - layer field windings with 81°F. 81° ¥. 108° PF. 108" F. | 81° F. 144° F, 
exposed surface ae ale (45" 0) (45° C.) (60°C.) | (60°C.) | (45°C.) (80° C.) 
6. Short-cireuited windings insulated .... 81° R. | . 108° F. | . | 
(45° C.) (60° C.) 
7. Windings of armatures having com-| 63° F. 81°F. “2 | 81°F. 108° F. 
mutators ang ah are a(BO2Os) (45° 0.) | (45° C.) (60° C.) 
8. Commutators ... 7e ae v4] 72° F. (40° C.) | 90° F. (50° C.) 
| | 
9. Slip rings (open) ee ae aes 72> B. 14020.) 90° F. (50° C.) 
10. Slip rings (enclosed)... ee wes 90° F. (50° C.) | 99° F. (55° C.) 


* This method of measurement is not recognised in these cases. 
+ This method is not recognised in the case of direct-current machines. 
t Based on a temperature of cooling air not exceeding 113° F. (45° C.). See M 208 and M 1205. 
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TABLE XXV 


Liurts or Maximum PERMISSIBLE TEMPERATURE RISE FOR GENERATORS AND Morors, OTHER THAN 
PROPULSION MAcHINES 


(a) Not situated in the machinery spaces of ocean-going ships or of ships operating in tropical waters. 
(b) Pipe-ventilated or water-cooled (see M 204 to M 206 and M1201 to M 1208). 
(c) For coasters, ferries and harbour craft operating solely outside the tropical belt. 


Temperature Rise f 
: Totally Enclosed 
Machines other than totally enclosed aR Rines 
Part of Machine 7 
Class A material Class B material Class A Class B 
material material 
By By By By By y 
Thermometer| Resistance /Thermometer| Resistance |Thermometer/Thermometer 
1. Alternating current windings of stators 72° ¥. S17 Wale 907 i Leek en lmesnOe Le a7; Ee 
or rotors er xe sie sel) (40703) (45° C.) (50° C.) (65° C.) (50° C.) (65° C.) 
3 | | | 
| 
2. Field windings stationary or rotating | 72° F. 90° F.t 90°F. | 108°F.f | 90°F. 117° F. 
(other than 3, 4 and 5 below) | (40°C.) | (50°C) | (0°O.) | (60°C.) | (50°C) | (65°C.) 
3. Exciter field windings... ae af 72° F. ; fy 90° F. > 90° F. TUTE EY 
(40° C.) 1 Cb0s C2) 9) (50°C.) | (65°C.) 
. 4. Low resistance field windings of more | 81° F. 4 99°F... | P 
than one layer or compensating | (45° C.) (55° C.) 
¥ windings 7 tr: mee | 
5. Single-laver field windings withexposed | 90° F. 90° F. y Us cal a Fed 90° F. 153° F. 
surface ; a re ... | (50°C.) | (60°C.) | (65° C.) (65° C.) (50° ©.) (85° C.) 
| 
6. Short-circuited windings insulated ... | 90° F. i | 117° F. . 
(50° C.) (65° C.) 
| 
7. Windings of armatures having com-| 72° F. : 90°F. | ., | 90°F. 117° F. 
mutators ts ae Sat ee) 403:03) (50° C.) | (50°C.) (65° C.) 
| 8. Commutators ... a mE ae 81° F. (45° C.) 99° F. (55° C.) 
9. Slip rings (open) a oc aes 81° F. (45° C.) 99° F. (55° C.) 
10. Slip rings (enclosed) ... tak ia 99° F. (55° C.) 108° F. (60° C.) 


* This method of measurement is not recognised in these cases. 
+ This method is not recognised in the case of direct-current machines. 
t Based on a temperature of cooling air not exceeding 104° F. (40° C.). See M208 and M 1205. 
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TABLE XXVI 
Dimensions oF 660 Voit MINERAL-INSULATED COPPER-SHEATHED CABLES 
Conductor sathoae et POF. Nominal diameter over sheath 
~ Nominal 
Narain) : | ; thickness of 
cross : oagiaas peeps | Nominal | Tan | dielectric Single-core | Twin-core Three-core 
1 2 | 3 4 5 6 7 8 
sq. in, in. ohms ohms in. in. in. in. 
0-0015 0-044 16 17 0-06 0-218 0-328 0-344 
0-002 0-051 12 12-72 0-06 0-228 0-344 0-368 
0-003 0-062 8 8-5 0-06 0-238 0-368 0-386 
0-0045 0-076 5°33 5:65 0-06 0-254 0-397 0-422 
0-007 0-094 3-438 3:64 0-06 0-272 0-437 0-453 
0-01 0-118 2-4 2-54 0-06 0-290 0-469 0-516 
0-0145 0-136 1-66 1-76 0-06 0-323 0-531 0-562 
0-0225 0-169 1-07 1-13 0-06 0-349 0-594 0-641 
0-03 0-196 0-8 0-85 0-06 0-386 0-656 0-720 
0-04 0-226 0-6 0-64 0-06 0-422 — a 
0-06 0-276 O-4 0-42 0-06 0-484 = = 
O-1 0-356 0-24 0-255 0-06 0-578 => aS 
0-15 0-436 0-16 0-17 0-06 0-672 Se — 
0:2 0-506 0-12 0-127 0-06 0-75 — = 


Note.—The nominal diameters over sheath correspond to British Standard drill sizes for clearance holes and the cable 
will generally be between 0-002 in. and 0-007 in. less than the figures given. 


3 
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APPENDIX 1 
BUSBARS AND CONNECTIONS 


1. Material—The copper used is to have a 
conductivity for annealed copper not less than 99-25 
per cent, and for medium hard and hard copper not 
less than 95 per cent of the International Standard 
for standard annealed copper. 


2. Joints.—All joints between copper conductors 
are to be made after dip-tinning or coating with 
petroleum jelly, or have equally effective treatment 
for preventing deterioration of the joint. 

All joints, whether soldered or not, are to have 
the parts mechanically secured together. 


3. Limits of Temperature Rise.—The following 
temperature limitations, measured by thermometer or 
thermocouple, are to apply to bare conductors in 
contact with air, when carrying their full rated 
current. 


(a) Conductors rated 2,000 amps. and below, 
maximum temperature 158° F. (70° C.). 
Maximum temperature rise 72° F. (40° C.). 

(b) Conductors rated above 2,000 amps., 
maximum temperature 176° F. (80° C.). 
Maximum temperature rise 90° F. (50° C.). 


4, Thermal Expansion.—Where necessary, provi- 
gion is to be made to allow for expansion and 
contraction due to temperature variations. 


5. Clearance Distances.—The clearance distances 
specified below apply only to busbars having no 
insulating covering other than the surrounding air, 
compound or oil. 


Max. Rated Voltage Mini Cl Minimum Clearance 
between Phases a eae gd between Phases 
or Poles to arth or Poles 
7 a (wala Oils = | : In Oil 

In Air | orCom- | In Air | or Com- 
Nog pound | pound 
=~ inches inches — : inches inche: 
660 2 | = j = 
2,200 wo} = Lh == 
3,800 2 | qt Z 4 
6,600 2} j 3} 1 


IMPORTANT Nore.—The above figures do not apply ‘to creepage 
distance along the surface of insulators or of insulating bases. 

6. Mechanical Strength—The busbars and con- 
nections are to be so proportioned and supported as 
to be capable of safely withstanding the maximum 
mechanical stresses to which they may be subjected by 
the initial value of the short circuit current. 
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APPENDIX 2 


INSULATING MATERIALS 
1. Classification of Materials 


(a) For the purpose of these Rules the following 
International designations will apply. 


Class O. Cotton, silk, paper and similar organic 
materials when neither impregnated nor immersed 
in oil. 

Class A. Cotton, silk, paper and similar organie 
materials when impregnated or immersed in oil, also 
the substance known as enamel applied to enamelled 
wire. 

Nove.—Impregnated cotton, paper or silk (also 
compound treated insulation)—An insulation is 
considered to be impregnated when a suitable 
substance replaces the air between its fibres, even if 
this substance does not completely fill the spaces 
between the insulated conductors. The impregnating 
substance, in order to be considered suitable, must 
have good insulating properties, must entirely cover 
the fibres and render them adherent to each other and 
to the conductor, must not produce interstices within 
itself as a consequence of evaporation of the solvent or 
through any other cause, must not flow at the tem- 
perature limit specified, must not unduly deteriorate 
under prolonged action of heat. 

Class B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding 
cement. If Class A material is used in small quantities 
for structural purposes only, in conjunction with 
Class B insulation, the combined materials may be 
considered as Class B, provided the electrical and 
mechanical properties of the insulated winding are 
not impaired by the application of the temperature 
permitted for Class B material. (The word “Smpair” 
is here used in the sense of causing any change which 
could disqualify the insulating material for continuous 
service.) 

Class C. Mica, without binding cement, porcelain, 
glass, quartz and other similar materials. 

Class D. Coils insulated with synthetic resin 
impregnation. 


(b.) INSULATION MADE UP OF DirFERENT MATERIALS. 
When the insulation is made up of different materials 
(except in those cases defined under Class B) the 
temperature rise attained by each material is not to 
exceed the limit permitted for that material. 
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Examples 


(i) When the different insulating materials are 
used on various parts of one winding (for instance, in 
the slot and for the end windings) the limit of 
temperature rise applicable to any part of the winding 
is that set for the insulation used on the part. 


(ii) When the insulation on any part consists of 
superposed layers of insulating materials falling in 
different classes (for instance, superposed layers of 
Class A and Class B material) the two following cases 
arise. 


If it is possible to measure the temperatures 
attained by the various layers, each of the materials 
is entitled to the temperature rise which is assigned 
to it. 


If it is not possible to measure the temperatures 
attained by the various layers, the temperature rise 
applicable to the part of the winding under con- 
sideration is to be taken as that for the insulating 
material with the lowest limit. 


2. Synthetic Insulating Boards, Tubes, etc., used 
for terminal boards and for mounting the live 
metal parts of switchgear and control gear.—Material 
used for insulation slabs for switchboards, section 
boards, distribution fuse boards, terminal boards 
of apparatus and machines and similar applications 
is to be suitable for the purpose intended and 
is to be submitted for approval. Results of tests 
indicating the suitability of the material are to 
be submitted, the nature of which will depend on 
the application proposed. The materials are to be 
of first class quality and, where relevant approved 
National Standards exist, they are to comply with 
such standards. In general the tests should indicate 
the properties of the materials in relation to the 
following :— 

(a) INSULATION PROPERTIES 

(i) Surface insulation resistance 
_ (ii) Surface breakdown 


(iti) Dielectric strength 
These tests should preferably be carried out in an 
atmosphere of controlled temperature and humidity 


and, in certain cases, after immersing the sample in 
water. 


(b) Water ABSORPTION 
(c) MercHanicaL PROPERTIES 


Chap. M, Appendix 3 


LLOYD’S REGISTER OF SHIPPING 


(d) Heat RESISTANCE 


(i) Mechanical strength when heated within 
the limits of the working temperatures. 


(ii) Softening or tendency to flow or warp 
under combined heat and mechanical stress. 


(e) InFLAMMABILITY.—Self - extinguishing, non- 
inflammable or non-ignitable properties when heated 
by a Bunsen flame. 


APPENDIX 3 


MOTORS AND GENERATORS FOR POWER AND 

LIGHTING SERVICES AND EXCITERS, BALANCERS 

AND BOOSTERS IN CONJUNCTION WITH ELECTRICAL 
PROPELLING MACHINERY 


1. Overloads in Current and Torque.—Generators 
and motors are to be capable of carrying, without 
injury, the following overloads in current and torque 
respectively after having attained the temperature 
rise corresponding to their rated load, the voltage 
and frequency being maintained at their rated values. 
Sustained overloads are not recognised for the 
following types of machines :— 


(a) Totally enclosed. 
(b) Short time rated. 
Morors with continuous rating are to withstand 
the following overloads in torque. 
(i) Sustained overloads :— 


Sizes 10 bhp. and 

upwards per 1,000 

rpm ... 25 per cent for two hours. 
Sizes 4 b.h.p. up to 

10 b.h.p. per 1,000 


rpm ... 25per cent for one half-hour. 
Sizes below 4 b.b.p. 
per 1,000 rpm ... 25 per cent for 15 minutes. 


(ii) Momentary overloads :— 


All sizes ... ... 50 per cent for one minute. 
D.C. motors up to 150 

b.h.p. per 1,000 

POOLS oa, ... 100 per cent for 15 seconds. 


A.C. motors, all sizes 100 per cent for 15 seconds. 


ELECTRICAL 


GENERATORS with continuous rating are to with- 
stand the following overloads in current. 
(i) Sustained overloads :— 
Sizes 74 kW or 
kVA and upwards 
per 1,000 rpm 25 per eent for 2 hours. 
Sizes 3 to 74 kW or 
kVA per 1,000 rpm 25percentforone half-hour. 
Sizes below 3 kW or 
kVA per 1,000 rpm 25 per cent for 15 minutes. 
(ii) Momentary overloads :— 
All sizes ... ... ... 50 per cent for one minute. 
Nore.—The b.h.p. or kVA per 1,000 rpm = 
Rated b.h.p. or kVA (or Kw if D.C.) x 1,000 
Rated Speed. 
2. Method of Temperature Measurement.—The 
method to be used in any particular case is stated in 
the following sub-paragraphs (a), (b) and (c). 


(a) EMpeppep TEMPERATURE Detectors (B.T.D.). 
This method is to be employed for the slot position of 
stator windings of the following types of machine :— 

(i) Machines having a rated output of 5,000 
kVA or more. 

(ii) Machines having an axial core length of 
one metre or over. 


(b) THERMOMETER Meruop. Mercury or aleohol 
bulb thermometers are to be employed, the latter being 
used where the magnetic field in the vicinity of the 
thermometers alternates or rotates. The temperatures 
are to be measured by thermometers applied to the 
hottest accessible surfaces of the stationary parts of 
the machine during the test period and other thermo- 
meters to the accessible surfaces of the rotating parts 
as soon as the machine is stopped after the test. The 
bulb of the thermometer, except at the point of contact, 
is to be covered with a pad of felt, cotton wool or 
other non-conducting material 4 inch thick, extending 
at least ? inch in every other direction from the bulb 
and pressed into contact to prevent the loss of heat by 
radiation and convection from the bulb. 


(c) Resistance Mrruop. The measurement of 
temperature rise by inerease of resistance is applicable 
to all field windings (except stationary low resistance 
field windings and exciter field windings) and to stator 
windings not requiring the use of E.T.D. It is not 
to be used for the alternating current windings of 
machines requiring more than 5 minutes to come to 
rest. Resistance measurements are to be made before 
and at the conclusion of the temperature test. 


330 


EQUIPMENT 


Chapter M 


(d) TEMPERATURE OF CootinG Air. The tempera 
ture of the cooling air for open type machines is to 
be measured by means of several thermometers at 
different points around and half way up the machine 
situated at distances of three to six feet away from it. 

3. Duration of Temperature Test.—The tempera- 
ture test for a machine having a continuous rating 
is to be of such duration that sufficient evidence is 
available to show that the temperature rise would not 
exceed the permissible limits were the test prolonged 
until a final steady temperature was reached. It is 
in no case necessary to prolong the test after a steady 
temperature rise has been reached. The duration of 
the temperature test for a machine having a short 
time rating is to be the time required for the rating. 

4+, Temperature for a Machine having more than 
one Rating.—When a machine has more than one 
rating, the temperature test is to be carried out at that 
rating which produces the greatest temperature rise. 
In eases where this cannot be determined beforehand, 
the machine is to be tested separately under each of 
its ratings. 

5. Commutation.—A D.C. machine is to work 
with fixed brush setting from no load to the momentary 
excess current or torque specified and is to work 
sparklessly and without injury to the commutator or 
brushes from no load to the rated load and without 
injurious sparking or injury to the commutator or 
brushes up to the momentary excess current or torque 
specified. The commutation test is to be applied at 
the conclusion of the temperature test. 

6. Regulation The voltage regulation test on 
generators and speed/load characteristics of motors 
are to be carried out at the conclusion of the 
temperature tests. 

7. High Voltage (Dielectric) Tests—The high 
voltage tests, in accordance with Table A overleaf, 
are to be applied only to new and completed machines 
in normal working condition with all parts in 
place, at the makers’ works, preferably at the 
conclusion of the temperature test. It is to be 
applied between the terminals and the frame with 
the core connected to the windings not under test. 
The test is to be made with alternating voltage of 
any convenient frequency between 25 and 100 cycles 
per second, of approximately sine-wave form. The 
test is to be commenced at a voltage of about one-third 
the test voltage and is to be increased to the full test 
voltage as rapidly as is consistent with its value being 
indieated by the measuring instrument. The full test 
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voltage is then to be maintained for one minute and 
then reduced to one-third of its full value before 
switching off. 

TaBLE A 
HicH VouTaGe TESTS 


| 
ITEM | MACHINE OR PART TEST VOLTAGE 


1 Machine sunder 3 b.h.p./kW/ 
kVA per 1,000 rpm. 


1.000 V + twice the rated 
voltage. 


2 |Machines 3 b.h.p. | kW || 1,000 V + twice the rated vol- 

kVA and above per 1,000 tage—minimum 2,000 V 

rpm. 

3 |Field windings for syn- 

chronous generators when 

the excitation voltage 

does not exceed 750 V 

4 | Field windings for syn- 
chronous motors : 

(a) when intended to be | 10 times the excitation vol- 
started up with the field tage—minimum 2,000 V. 
windings short-circuited | maximum 3,500 V 
or connected across the 
exciter armature. | 

(6) when intended to be | 5,000 a 

- started up with the field 
windings separated by a, 
field dividing switch. | 

(ec) when intended to be | 5.000 V when the excitation 
started up with the fields | voltage is less than 275 Vv 
on open circuit and | 8,000 V when the excitation 
without a field-dividing | voltage is equal to or exceeds 
switch. 275 V 

5 | Field windings for syn-| As for 4(a). 

| chronous motors when in- 
tended to be started up| 
with A.C, windings idle. 

6 | Exciter es = Me 


10 times the excitation vol- 
tage—minimum 2,000 V, | 
maximum 3,500 V 


| Not less than that applied to 
the field windings of the 
machine to which it is 
connected, except when 
used with a synchronous 
machine intended to be 
started up from the alter- 

. nating current side, in 

which case the test will be 

as given in Item 4 (a). 

7 | Secondary (rotor) windings | For non-reversing motors :- 

of induction motors 1,000 V + twice the maxi- 

not permanently short- mum voltage induced be- 
circuited. tween slip rings. 

For reversing motors :— 
1,000 V + four times the 
maximum voltage induced 
between the slip rings at 
standstill with full primary | 

| voltage applied to stator 

; | windings. 


8. Supplementary High Voltage (Dielectric) Tests. 
When for any reason it is desired to make addi- 
tional high voltage tests on a machine which has 
already passed its tests in accordance with paragraph 7 
and when installed on site such additional high 
voltage tests are to be made in accordance with the 
requirements of paragraph 7, except that the voltage 
is to be 75 per cent of that specified above. Before 
the high voltage test is applied, the windings are to 
be cleaned and, if necessary, dried out. 
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9, Insulation Resistance——The insulation resist- 
anee in megohms when the high voltage test is applied 
is not to be less than :— 


3 X rated volts 
1,000 + rated output in kVA or b.h.p. 


The insulation resistance is to be measured with 
a D.C. voltage of about 500, preferably at the con- 
clusion of the temperature test of the machine. 


10. Abbreviated Tests.—In the case of duplicate 
machines up to 50 kW b.h.p. per 1,000 rpm type tests 
of temperature rise, excess current and torque and 
commutation taken on a machine identical in rating 
and in all other essential details may be accepted in 
conjunetion with abbreviated tests on each machine. 
For the abbreviated tests each machine is to be run 
and is to be found electrically and mechanically sound 
and in working order in all particulars, and is to 
have a high voltage (dielectric) test and insulation 
resistance test. 

11. Motors intended for coupling to fans for the 
circulation of air in refrigerated cargo spaces are to 
be tested in accordance with the following :— 

The Surveyor will witness a type test on the 
first motor of each size and type and works test 
certificates are to be supplied for the remainder. 
This type test may also be accepted for repeat orders 
of motors identical in all essential respects provided 
eross references are given in the works test 
certificates. Type tests need not be carried out for 
motors of the same frame size as one previously tested 
for higher output. 

Where motors are mounted in the air stream but 
are tested under still air conditions, generally two 
conditions may arise. 

(i) The motor may be open at one or both ends 
when tested but totally enclosed when mounted 
in the air stream. In such cases a type test 
should be carried out under working conditions, 
i.e., in the trunking with the fan and fairings in 
place, or, alternatively, calculations furnished 
to verify that the Rules for temperature rise 
are complied with. 

(ii) The motor may be totally enclosed but with 
streamlined fairings. These may be accepted if, 
when tested in still air, the temperature rises 
are within the requirements of the Rules for 
totally enclosed motors, but if they are outside 
these requirements the procedure in (i) above 
will be followed. 
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MAIN ALTERNATORS, MOTORS AND DIRECT- 
CURRENT GENERATORS FOR ELECTRIC PROPULSION 
PURPOSES (Continuous Maximum Rating) 


1. General.—Generators and motors for electric 
propulsion purposes are to conform in all respects to 
the requirements of Appendix 3, except as modified 
hereunder. 


2. Rating—The continuous maximum rating is 
the load which can be carried on test for an unlimited 
period without exceeding the specified limits of 
temperature rise. 


TaBLE B 


Limits or PERMISSIBLE TEMPERATURE RISE 


| CLASS A = =F 
| MATERIAL CLASS B MATERIAL 
mal fie | 
a PART OF MACUINE | By By | By py |_By B-T.D. 
== |Thermo-| Resist- Thermo- Resist- “(ay , (by 
| meter | ance | meter | ance (=ee |note 


| | | method | me thod | method | method a iat | 
3 ree He | 


| 
1 | A.C. windings of stators| 81°F. | 90°F. | 99°F, | 126° F. 126° F. low. 


or rotors. a °C.) | (50°C.) | (55°C.) | | 70°C.) |(70" ©)|(60°C) 
| 
2 |Field windings (other| t 90°F. * 16°F. | * * 
| than 3, 4&5). (50° C.) (70°C.) | 
3 |Low resistance field) 90°F. | *# 108°F.| # * * 
windings of more than | (50°C.) | (60° C.) 


| one layer, er compen- 
sating ‘windings. 


4 ‘Single layer field wind- | 9 go°F. | 99°F. | 135°F. | 135°F.| # * 
ings with exposed bare | (55°C.) (55°C.) (75°C.) (75° C.)| 
copper surface. 


5 |Rotating field windings) * 90°F. | # 144° F. | * * 
of high speed turbine | (50°C.) (80° C.) 
driven alternators. | 

6 |Short circuit windings| WF. * (|5F.) # | # * 
| insulated. ge | | (75°C. | 

7 \Windings of armatures| 81°F.| * | 99 F.| # | * * 
having commutators. | (45°C.)) | (55°C.) | | 


: soon cae, windings) ) ‘The temperature rise of these parts is 
gph in no case to reach such a value that 
there is a risk of injury to any insul- 


9 |[ron core and other parts ; * ‘ 
pil : e: t 
not in contact with eee or other material on adjacen 


windings. 


10 | Iron core and other parts| The same limits of temperature rise as per- 
in contact with wind-| mitted for adjacent partsas given in Cols.1 


ings. and 3 (or 2 and 4 in the case of Item 2). 
ll |commutators .. «81° F. (45°C.). 
Slip rings (open) .. we [81° F. (45°C.). 
Slip rings (enclosed) «- (90° F. (50°C.). 


(a) Between coils in one slot. 
(b) Between outside of coil and button of slot. 
* This method of measurement i3 not recognised in these cases. 


3. Limits of Temperature Rise—The limits of 
temperature rise given in Table B apply only to 
machines for electric propulsion purposes, having a 
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maximum continuous rating, provided no sustained 
overloads are thrown upon it under normal service 
conditions. 


4, Excess Current and Torque.—(a) Generators 
are to be capable of withstanding on test for 15 
seconds a current in amperes 50 per cent in excess of 
their rated current, the voltage being maintained as 
near the rated output as possible consistent with the 
maximum capacity of the prime mover. The exact 
value of the voltage is not important. 


(b) Direet current motors are -to be capable of 
withstanding on test for 15 seconds a torque 50 per 
cent in excess of that corresponding to their rating, 
the voltage being maintained at rated value. 


(c) Synchronous motors are to be eapable of 
withstanding for 15 seconds without dropping out of 
synchronism a torque 50 per cent in excess of the 
torque corresponding to their rating, the voltage and 
frequency of the A.C. system with which they are 
synchronised being maintained at their rated values 
and the excitation of the motor being maintained at 
the value required to meet the specified conditions at 
rated load. 


(d) Induction motors are to be capable of with- 
standing for 15 seconds without stalling a torque 50 
per cent in excess of the torque corresponding to their 
rating, the voltage and frequency being maintained 
at their rated values. 


5. Short Circuit Test on Alternators.—A|lternators 
are to be capable of withstanding a momentary short 
cireuit at the terminals of the machine applied when 
generating normal full rated voltage. 


6. Tests.—All machines are to be tested at the 
manufacturers’ works in the presence of the Surveyors. 
Where the machines are too large to carry out 
temperature test at full load, proposals for equivalent 
tests are to be submitted for consideration. The high 
voltage and insulation tests and methods of tempera- 
ture measurement are to be in accordance with 
Appendix 3. 


Exciters and machines connected therewith, 
irrespective of rating, are also to be tested in the 
presence of the Surveyors. 
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APPENDIX 5 
FUSES 
1. Current Rating —The current rating of a fuse 
is the current which the fuse will carry continuously 
without deterioration, and at which the specified 
temperature rise at any part does not exceed that 
specified in paragraph 5 of this Appendix. 
The term “fuse” includes all parts of the device, 
ie, the fuse-element, contacts, carrier, base and 
terminals. 


2, Category of Duty.—Approved fuses will be 
assigned for convenient reference a category of duty 
derived from the breaking capacity tests, and a fuse 
is not to be installed in any circuit having a prospec- 
tive short eireuit current in excess of that for whieh 
the fuse is assigned. The prospective short circuit 
current is the current which would flow through a 
short circuit applied to the supply terminals of the 
fuses under normal working conditions. The following 
eategories of duty will be recognised as standard :— 


Category of Duty Maximum Prospective Current 


| of Test Circuit (amperes) 
1 | 1,000. 
2 | 4,000 
| 
3 | 16,500 
4 | 33,000 


} 


Fuses haying a rated breaking capacity inter- 
mediate between these values will be assigned to the 
next lower category. 

Fuses conneeted to the busbars of main switch- 
boards, i.e., those busbars to which the generators are 
connected, ave not to be used with generators having 
a greater total output under working conditions than 
that corresponding to the category of duty as shown 
in the following schedule :— 


Maximum Total kW Capacity of Generators, 
under working conditions 


Category of Duty 
of Fuse : a 
100-125 200-250 3-phase 
| volts D.C. volts D.C 440 volts A.C. 
1 60 100 300 
2 | 250 400 1,000 
| 
8 | 4,200 2,000 5,000 | 
4 jover 1,200 over 2,000 over 5,000 


I 
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The fuses installed on section boards and 
distribution fuse boards will generally be of the same 
category of duty as on the main switehboard, but in 
special cases they may be of a lower category based 
on the prospective short circuit current at the position 
at which they are connected. 


3. General Construction.—The contacts are to be 
so constructed and of such material that sufficient 
pressure is maintained under ordinary service condi- 
tions after repeated engagement and disengagement 
and when left untouched for long periods. Fuse links 
are to be such that overheating, arcing and scattering 
of hot metal or other substances is obviated. All non- 
metallic parts are to be constructed of non-ignitable, 
non-hygroscopic insulating material, provided that 
cartridges with their attached labels need not neces- 
sarily be non-ignitable, and that tubular linings, if 
any, enclosing fuse elements, linings of containing 
eases or covers, if any, and fillers of cartridges, need 
not of necessity be non-hygroscopic. The requirements 
of M361 to M 368 are to be complied with. 


4. Approval—In order to secure approval of 
fuses a report, preferably by an independent 
authority, is to be submitted for consideration, giving 
details of performance, fusing characteristics, tem- 
perature and insulation tests, and accompanied by 
outline drawings. The drawings should indicate 
the general arrangement and leading dimensions, 
including dimensions of contacts and terminals. 
Samples should not be submitted unless specially 
requested. 

Fuses will be approved for standard direct 
eurrent voltages up to 250, and alternating current 
voltages up to 440, and a list of approved fuses will 
be issued. 


5. Temperature Rise.—Fuses are to be tested in 
surroundings free from external draughts and in the 
containing cases, if any, in which they may be used in 
service and in the position in which they will normally 
be mounted. The maximum temperature rises of 
contacts and fixed terminals (or sweating sockets when 
used), at the top of fuses if mounted vertically, and 
of the connections, are to be measured by thermo- 
couples attached by means of low-melting-point alloy, 
or by some equally effective means of attachment. 

The points at which the temperature rises are 
measured are to be :— 

(a) For contacts: the point at the 
maximum temperature rise may be expected to oceur. 


which 
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(b) For fixed terminals, or, when used, sweating 
sockets: the accessible point closest to the external 
connection. 

(c) For connections: a point 1 foot along the 
conductor from the corresponding terminal or 
sweating socket. 

Thermo-couples of copper-constantan attached by 
a low-melting-point alloy of equal parts of lead, tin, 
and bismuth are considered suitable. 

After the fuses have carried their maximum rated 
current continuously for sufficient time to allow their 
temperatures to become steady the temperature rise 
of the fuse contacts is not to exceed 99° F. (55° C.), 
and of the fixed terminals (or sweating sockets when 
used) is not to exceed 83° F. (46° C.). 

The conductors connected to fuses on test are 
to be of copper of uniform cross-section not greater 
than that shown below and are to be so disposed and 
covered, and/or lagged, that the temperature rise at 
any point up to 1 ft. from the fixed terminal or 
sweating socket is not less than 85 per cent of the 
actual temperature rise on test of that terminal or 
sweating socket (when used). 


| 
Fuse rating Maximum size of Conductor 
amps. sq. inches 
5 0-002 

15 | O-0045 

30 | (0-007 

60 0-0145 | 
100 0:03 
150 0-06 
200 Ol 


The covering and/or lagging is to be so applied 
that it is at least as thick over the portion of the 
connection within 1 foot. of the terminal as it is over 
any other portion. 


6. Performance (Breaking Capacity).—I*uses are 
to be type-tested to ensure the satisfactory opening of 
the circuit when wired for their maximum current 
rating under conditions capable of producing the 
requisite prospective current according to the 
category of duty. 

Fuses that are to be used in unlined metal cases 
are to be tested in bare metal cases having clearances 
from the fuse-parts not greater than the minimum 
clearances to be used in service. Fuses that are to 
be used in service without cases, or only in eases of 
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insulating material, are to be tested in woven wire 
cloth enclosures having suitable clearances from the 
fuse-parts. 

During the tests, metal cases and woven wire 
cloth wrappings are to be connected to earth through 
fine-wire fuses, wired with copper wire not greater 
than 0-0048 in. in diameter with a break not less 
than 3 in. 

Fuses are to be tested for duty by testing single 
fuses in a single-phase A.C. circuit or in a D.C. cireuit 
at not less than the voltage rating of the fuse. When 
tested in an A.C. circuit, the circuit is to be made 
at a rising voltage of 50 per cent of the peak value, 
with a tolerance of plus or minus 15 per cent of the 
peak value. 

One pole of the test circuit is to be connected to 
earth, and in D.C. tests this is to be the negative 
pole. One terminal of the fuse to be tested is to be 
connected direct to that pole of the supply cireuit 
which is not earthed. 

The source of energy for the tests is to be capable 
of giving the required prospective currents and is 
to produce initially a recovery voltage not less than 
90 per cent and not more than 100 per cent of the 
voltage rating of the fuse in A.C. tests and not less 
than 100 per cent and not more than 110 per cent 
of the voltage rating of the fuse in D.C. tests. If 
necessary, the test voltage may be increased initially 
above the voltage rating of the fuse in order to ensure 
that the recovery voltage will have the required value. 

The frequency of supply for A.C. tests is to be 
50 eyeles per second plus or minus 25 per cent. 

The impedance of an A.C. test circuit, including, 
if required, a resistor and a reactor in circuit with 
the fuse, is to be appropriate to the required 
prospective current at a power factor in accordance 
with the table below. 


Category | Maximum Prospec- | Time constant 


Power Factor 


of | tiveCurrent of test | (Lagging) not (L/R) not 
Duty | circuit (amperes) greater than less than 
eo | 1,000 0°6 0-0030 
aad 4,000 04 00040 
3 | 16,500 | 03 0°0100 
| 4 33,000 | 0-3 070150 | 


The resistance of a D.C. test cireuit, including, 
if required, a resistance in circuit with the fuse, is 
to be appropriate to the required prospective current, 
and the resistance and inductance of the circuit is 
to be such that the cireuit has a time constant in 
accordance with the above table. 
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The recovery voltage is to be maintained at not 
less than 90 per cent of the voltage rating of the 
fuse in A.C. tests and not less than 100 per cent in 
D.C. tests for not less than 30 seconds immediately 
after the opening of the circuit by the fuse in order 
to prove that the fuse will withstand indefinitely 
continued application of its voltage rating. 


The insulation-resistance between the terminals 
of the fuse-link is to be measured at the conclusion 
of the test. 


Not less than three tests are to be made using 
the same fuse throughout, without the renewal of any 
parts other than fuse-elements and asbestos tubes or 
the like, if any, of semi-enclosed fuses, or fuse-links 
of cartridge-fuses. 


- Fuses are deemed not to comply with the require- 
ments if, during one of these tests, any of the 
~ following failures occur :— 

‘ (a) Melting of the fine-wire fuse, indicating 
arcing to the metal case. 

(b) Ignition of the fuses or ignition or 
damage of neighbouring apparatus, excluding any 
paper labels or the like used as indicating devices on 
the fuses. ' 

(c) Mechanical damage sufficient to render 
any of the following parts unserviceable without 
repairs: fuse contacts, fuse carriers, fixed contacts, 
bases, cases or any other parts not intended to become 
unserviceable on the melting of the fuse-elements. 

(d) In eartridge fuses, violent bursting of 
cartridges. 

(e) Reduction of the insulation resistance 
between the terminals of the fuse-link to less than 
100,000 ohms. when measured at 500 volts within 3 
minutes after the conclusion of the test. 

(f) A maximum are-voltage greater than 
2:5 kV. 

The test certificate should state whether the test 
has) been carried out with A.C. or D.C. 


7. Insulation Resistance.—The insulation resist- 
ance measured 
(a) between the fixed terminals, and 
(b) between live parts and the containing 
metal case, if any, with all other parts in position 
except the fuse-element, is to be not less than 50 
megohms. 
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8. Marking—Fuse carriers intended for use 
with semi-enclosed fuse-links, or alternatively the 
containing cases, if any, of semi-enclosed fuses, and 
cartridges are to be indelibly marked with the 
maximum current rating (see paragraph 1) for which 
the fuses of which they form parts are suitable. 


9, British Standards—Fuses complying with 
the requirements of B.S.S. 88-1947 will be accepted 
as meeting the requirements of this Appendix, 
provided paragraphs 4 and 5 are complied with. 


APPENDIX 6 


FLAMEPROOF ENCLOSURE 


1. Where apparatus is required to be of the 
flameproof type and apparatus of suitable type is 
obtainable which has been type-tested and approved 
by a competent independent Testing Authority, such 
as, in the United Kingdom, the Ministry of Fuel and 
Power, for gases and vapours in Group TI*, such 
apparatus only is to be used. Where such apparatus 
is not obtainable, the flameproof enclosure is to 
comply with the following requirements. 


2, Definition—A flameproof enclosure for elec- 
trical apparatus is one which will withstand, without 
injury, any explosion of the preseribed inflammable 
gas that may occur within it under practical con- 
ditions of operation within the rating of the apparatus 
(and recognised overloads, if any, associated there- 
with) and will prevent the transmission of flame such 
as will ignite the inflammable gas which may be 
present in the surrounding atmosphere. 


Nore.—Short of permanent hermetic sealing, 
which is generally impracticable, it must be assumed 
that any external explosive atmosphere may find its 
way within the enclosure and, moreover, that an 
ignitable atmosphere may be produced internally by 
the decomposition of oils, varnishes, rubber, ete. The 
term “gas-tight,” therefore, has been deliberately 
discarded in favour of the term “flameproof.” 


3 Construction——Where a certificate has been 
obtained from a recognised independent Testing 
Authority it will be sufficient to furnish a copy of 
the relevant certificate when required, provided there 
is no departure from the design so tested and 
approved. 


. See Ministry of Fuel and Power Testing Memorandum No. 4. 
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Where suitable apparatus approved by a 
recognised competent Testing Authority as required 
by paragraph 1 is not obtainable it is comply with 
the requirements of B.S. 229-1946 for gases and 
vapours in Group II, and full details of the con. 
struction are to be submitted for consideration before 
the work is commenced. 


APPENDIX 7 
TINNING TEST 


(A) SoprumM-PoLYsuLPHIDE Tinninc TEST 

Any part of a tinned conductor removed from the 
core of the eable after the vulcanisation process is 
complete is to satisfy the following tests :— 


1. Samples of the tinned wire are to be selected 
and bent into circles, the diameter of the circles being 
between 24 and 30 times the diameter of the wire. 
After cleaning by immersion in benzine and rubbing 
with a pad of clean eotton wool or filter paper to 
remove any grease, the samples are to be dried in air 
and the part to be immersed in the test solution is 
not to be handled. 


2. Each sample is then to be immersed in test 
solutions, as stated below, and maintained at a 
temperature of approximately 60° F. (15-6° C.). The 
cycle of operation is to be performed six times. Each 
eyele is to consist of :— 


First: Immersion of the sample for one 
minute in hydrochlorie acid, as defined below, 
the sample then being washed in clean water 
and wiped dry. 


Second: Immersion of the sample for 30 
seconds in sodium-polysulphide solution, as 
defined below, the sample then being washed in 
clean water and wiped dry. 


3. The sample is then to be examined under a hand 
lens to ascertain if copper exposed through openings 
in the tin coating has been blackened by the action of 
the sodium-polysulphide. The sample is to be con- 
sidered to have failed if, by such blackening, exposed 
copper is revealed. 


4. In the event of only one sample of a set giving 
results widely dissimilar from the remaining samples 
discretion may be exercised with regard to this sample. 
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5. Testing Solutions. The hydrochlorie acid 
solution is to have a specifie gravity at 60° F. 
(15-6° C.) of 1-088. 

A portion of hydrochlorie acid solution having a 
volume of 180 ml. is to be considered to be exhausted 
when there has been immersed in it the following 
number of test-samples :— 


| Maximum number 
DIAMETER OF WIRE Meta ipcrigcd 7) 
solution 
Up to and including 0-044 in. at 20 
Above 0-044 in., up to and including 
0083 in... ich at ‘Bs 12 
Above 0:083 in. ee e. rr 8 


The sodium-polysulphide solution is to have a 
specific gravity at 60° F. (15-6° C.) of 1:142 and is 
to be made in the following manner :— 


Dissolve about 25 grammes of pure sodium- 
sulphide crystals in distilled water and make up 
to 100 ml., add powdered sulphur in excess of the 
quantity required to saturate the solution (about 
25 grammes per 100 ml.), and boil for about one 
hour with occasional stirring. 


Cool and filter the solution and then dilute 
with distilled water to a specifie gravity of 1-142 
at 60° F. (156° C.). 


(B) PERSULPHATE TINNING TEST 
As an alternative to the Sodium-Polysulphide 
Test the following may be used :— 


1. Preparation of Test-Specimens.—(a) The in- 
sulation and coverings are to be removed from test 
samples of appropriate length (see following Table) 
by any method which does not cause injury to the 
tin coating. 


(b) Two groups of specimens, each comprising 
the number shown in column 4 of the following Table, 
are to be marked 4 em. from each end. 


(c) Each specimen in the case of single con- 
ductors, or each group of 8 or 10 in the ease of 
multiple conductors, is to be wound into one helix 
upon a smooth mandrel in such a manner as to ensure 
no twisting moment being imparted to the wire. Such 
portions as are necessary to lead up to the 4 em. 
ends and provide for their projection above the 


Chap. M,' Appendix 7 


Chapter M 


surface of the testing solution are not to be formed 
to the mandrel, but are to be suitably bent so as not 
to entail a radius less than half the diameter of the 
mandrel. 


Test Samples } Test Specimens 
| = = 
| Diameter and number of Length Number | Length | 
wires comprising conductor | | between marks | 
i, Beiaes ale. | rat : _ | Total 
Diameter Number For tor 
each each 
specimen | prop 
ec 2 Ksdek Sonal asa bal heat 6 
(in.) (em.) | ~ | Cem.) | (em.) 
0:0076 10 | 58 10 50 500 
a or more 
= 
Up to and 
Above including’ | 
90076 0.012 | Gormore| 108 5 | 100 | 500 
07012 0029 | Sormore | 74°7| $8 | 66:7. | 200 | 
0029 = 0"108 | Bormore | 41°3; 3 | 33°83 | 100 
0°029° 0°1038 108 | 1 100 100 
| | | 


(d) After the test-helix has been removed from 
the mandrel and immediately prior to its immersion 
in the test solution it is to be cleaned by immersion 
for 10 seconds in a suitable solvent, i.e.; chloroform 
or methylated ether in one vessel followed by a 
similar immersion in a second vessel and allowed to 
dry before immersion in the test solution. 

In the event of. rubber adhering to the test 
specimen, the wire is to be cleaned before or after 
winding the test-helix by rubbing with a pad of 
cotton wool soaked in the solvent, or by treatment 
with hot solvent. In no ease, however, is the test- 
helix to be straightened and rewound or subjected to 
any serious mechanical deformation for the purpose 
of cleaning, and in all cases the double immersion 
described is to constitute the final cleaning operation. 


2. Preparation of Testing Solutions—The testing 
solutions are to be prepared as follows :— 


(i). Persulphate Solution. Dissolve 10 grammes 
of fresh crystalline ammonium persulphate in dis- 
tilled water, add 20 ml. of 0-880 ammonium hydroxide 
solution and make up to one litre with distilled water. 

(ii) Standard Colour reagent. Dissolve 3°927 
grammes of pure copper sulphate (CuSO,5H,0) 
and 50 ml. of 0-880 ammonium hydroxide solution in 
distilled water and make up to one litre with distilled 
water. One ml. of this solution is equivalent to 
0-001 gramme copper. 
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3. Immersion for Test.—After cleaning, the helix 
is to be immersed for 10 minutes in the persulphate 
solution in such manner that the surface of the wire 
between the marks (see Column 5 in preceding Table) 
is exposed to the solution and the 4em. ends project 
above the surface. 


The test is to be carried out under normal room 
temperature conditions, but immediately prior to the 
immersion test the solution is to be brought to a 
temperature of 60° + 2° F. 


The volume of the solution is to be :— 


75 ml. 


... 200 ml. 


Up to and including 0-072 in. dia. 


Above 0-072 in. dia. ... 


The diameters of the mandrels to be used are 
to be in accordance with the Table below. 


Diameter of Wire (in.) | Diameter of Mandrel (in.) 


O-0076 O-60 
Above Up to and 
including 
0-0076 O-ol O65 
“O01 0-012 0-70 
0-012 0-018 O85 
0-018 0-029 Ld 
0-029 0-036 1°30 
0-036 0-044 | 150 
0-044 0-052 1:70 
0-052 0-064 | 2+() 
0-064 0-072 | 29 
0-072 0-083 Beh 


0-083 0-093 2°79 


0-095 0-103 


4. Determination of Weight of Copper Dissolved.— 
The weight of copper dissolved from the wire by the 
persulphate solution is to be determined colori- 
metrically by comparison with the standard colour 
reagent (see paragraph 2 (ii)). The weight is expressed 
as milligrammes of copper per square decimeter of 
wire immersed. 


ELECTRICAL EQUIPMENT 


5. Standard of Quality.—If the result obtained 
does not exceed the appropriate value shown in the 
following Table the coating is to be regarded as 
satisfactory. 
| 


Diameter of 


wire Milligrammes per square decimeter 
(in.) | 
| From | Uptoand| Ordinary Conductor | Flexible Conductor | 
| including Cables Cables and Cords 
Otherthan’ ,, | [Otherthan| ,, 
Tough-  Tough- ough- | Tough- 
Rubber | Rubber | 
Rubber Sheathed | Rubber (i 
Sheathed | Sheathed | shoathea | Sheathed 
sie ~~, Sart oe al 
00076 0-018 — — 40 5O 
0-0181 07108 30 30 30 30 


If the result of one group exceeds the limiting 
value the test may be repeated from a fresh group 
comprised of specimens from the same cable from 
which the original defective group were taken, in 
order to ensure that the failure is not due purely to 
end effect. 


If this additional group also fails, the cable is to 
be rejected. 


APPENDIX 8 
SPARK TESTING OF RUBBER INSULATED CABLES 


1. Spark testing can be applied to 250-volt and 
660-volt vulecanised rubber insulated cables and fire- 
resisting polychloroprene insulated cables, flexible 
eables and flexible cords having conductors of a 
maximum cross-sectional area of 0-06 sq. in. as an 
alternative to insulation resistance and voltage tests. 


2. The test is to be taken at the core stage, except 
for single-core, braided and compounded cable, in 
which case it may be taken at the finished stage as 
an alternative to the core stage. 


3. The test electrode is to make intimate contact 
with the surface of the core or eable and shall 
preferably consist of a fine link mesh. The speed at 
which the core or cable passes through the electrode 
is to be such that every point is in the electrode for 
not less than 0-1 second. 
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4. The supply to the electrode is to be alternating 
current at 50 eyeles per second. The conductor of 
the core or cable is to be earthed and the potential 
difference between the electrode and the conductor 
is to be in accordance with the following :— 


RMS. ed 


| Grade of Cable Test Voltage 
250-volt volts 
Up to and including 0.0225 sq. in. 6,000 
| Above 0.0225 sq. in., up to and including 
| 0.04 sq. in. ae te cg “5 8,000 
Above 0.04 sq. in., up to and including 
0.06 sq. in. ce 10,000 
660-volt 
Up to and including 0.04 sq. in. ... 10,000 
Above 0.04 sq. in., up to and including | 
0.06 sq. in. aes i 12,000 


5. The detector is to be so arranged ag to 
maintain fault indication even after the fault has 
passed out of the electrode, 

The minimum sensitivity of the spark-testing 
apparatus is to be such that the detector will operate 
when an artificial fault device consisting of a spark 
gap in series with a capacitor is connected between 
the electrode and earth. The electrode potential is 
to be 6,000 volts RMS and the capacitor 350 micro- 
farads. The spark gap is to consist of a metal 
plate moving past a needle point in 0-02 seconds, and 
the distance between them during this time is to be 
0-2 inch. Check tests are to be taken at regular 
intervals. 
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CURRENT RATINGS OF CABLES 


1. The Tables apply to cables employed in the 
wiring of ships but do not provide for every condition 
under which cables may be used. 

The current ratings and lengths set out are 
ealeulated for full-load conditions based on experi- 
mental data, and are based on maximum operating 
conductor temperatures of 124° F. (51° C.) for vul- 
canised-rubber insulated cables and 160° F. (71° C.) 
for lead sheathed impregnated-paper-insulated and 
varnished-cambriec-insulated cables. They have been 
rounded off to apply, under practical conditions, to 
the respective cables and methods of installation 
defined in the Tables. 
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It is impracticable to specify ratings for every 
condition of grouping and of loading which may occur 
in ships, but guidance can be furnished for specific 
eases if desired. 

The cooling air temperature referred to in the 
Tables is the temperature of the air under normal 
conditions, and does not take account of increase of 
temperature in the vicinity of cables due to heat 
arising therefrom. 


2. The permissible ratings, subject to voltage 
drop, of cables run on cleats are generally higher 
than those run in clips, conduit or wood casings, and 
further particulars can be supplied on request. 


3. In a three-phase system of single-core cables 
in flat formation passing through a steel bulkhead, 
each cable passing through a separate hole in steel, 
no direct effect need be anticipated on the current 
’ rating or voltage drop except in extremely short con- 
nections. Heating of the steel, however, results from 
the magnetic effects, the temperature rise at the 
hottest point amounting to twice the conductor tem- 
perature rise under unfavourable conditions. In 
confined spaces this may lead to increased cable tem- 
peratures unless a non-magnetic gland plate is used, 
non-magnetic glands or bushings giving at least -in. 
clearance between the lead sheath and the steel should 
be used and the axial spacing between the cables 
should, where possible, be not less than 6 inches. 


APPENDIX 10 
- TRANSFORMERS FOR POWER AND LIGHTING 


1. Transformers, unless otherwise approved, are 
to be rated at their continuous maximum rating 
expressed as the kVA output on non-inductive load 
when carrying rated current on the output side with 
rated voltage applied on the input side. This 
Appendix relates to transformers rated at 1 kVA or 
over if single-phase, and 5 kVA or over if polyphase. 


2. The temperature rise, when tested at the con- 
tinuous maximum rating is not to exceed the limits 
given in the table below. 

The temperature-rise limits specified for natural 
air cooling and air blast cooling, whether for dry or 
oil-immersed transformers, are temperature rises 
above the ambient air temperature, and for water 
cooling are temperature rises above the inlet water 
temperature. The standard reference ambient 
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temperature for the purpose of these requirements 
is 85° F. (29-5° C.) in the case of sea water cooling, 
while for air it is 113° F. (45° C.). 


TEMPERATURE Rise Limits ON TRANSFORMERS WITH 
DIFFERENT TYPES OF CooLine 


Winpings—Average temperature rise as measured by 
increase in resistance of the winding connected 
between the terminals. 


Oil Insulation 
Type Circulation Cooling Cine x Glee tt 
| 1 ’s 2 | 3 4 5 
Dr | {| AirNatural)) 90° F. 126°F. | 
" || Air Blast |) (50°C) | 70°C.) | 
Natural AirNatural|) ogo 7 | 
thermal Air Blast (55° 0.) = 
head only | Water \ rp 
- | 
Oil- | imewere 5 
immersed Forced | a a or ee 5 
Circulation (| Ajy Blast 108° F iS 
by external | (60° C.) 
| pumps || Water 17°F. : 
\ | (65° C.) 4 
Ou—F or all oil- immersed PES temperature 2 rise by | 
thermometer—81° F. (45".¢ i il 
Cores—For all types, the temperature rise when | 
measured by thermometer on the external surface of | 
‘the core is not to exceed that permitted for the | 


adjacent windings. 


| 


3. All transformers while in service are to * 
capable of withstanding short-circuit without injury 
for the time periods given below, normal line voltage 
being maintained. 


DuRATION OF SHORT-CIRCUIT WITH REFERENCE TO 
DPEDANCE VOLTAGE 


Impedance Voltage ‘Duration of Short-Circuit 


in seconds 
4% 2 
5% 3 
6% 4 
7% and above 5 


Transformers having an impedance less than 
4 per cent are to be capable of withstanding, under 
service conditions, 25 times normal full-load current 
for two seconds. 

4. The voltage ratio is to be within 0-5 per cent 
of the declared ratio, or a percentage equal to 1 tenth 
of the percentage impedance voltage at rated load, 
whichever is the smaller. 


ELECTRICAL EQUIPMENT 


5. An applied high voltage test is to be carried 
out on every transformer at the manutacturer’s 
works, preferably with the transformer hot immedi- 
ately aiter the temperature test, if any. The test is 
to be applied between the winding under test and 
the remaining windings, frame and tank of the 
transformer all connected to earth. 

The test is to be made with alternating-current 
at any convenient frequency between 25 e/s and twice 
the rated frequency of the transformer, but preferably 
at the rated frequency. The full test voltage is to be 
maintained for one minute. 


APPLIED VOLTAGE TEST 


Nore.—In the Table ‘‘E’’ denotes the service voltage in kV 
(between lines). 


Test Voltage in kV 


System with Neutral 
or Centre Point System with Neutral or 
Insulated or Earthed| Centre Point earthed 
through current- direct 


System and 
f limiting device 


No. o 
Phases 


Transformer not Transformer 

earthed or earthed |——— — 
through current- Not Earthed 
limiting device earthed | direct 


14173E 1+14E 


Single-phase | 1+2E 


Two-phase 1+3-46E 1+3-46E| 1+42-8E 


| Three-phase 14+2E +1425 


Single-phase transformers for use in a polyphase 
group are to be tested in accordance with the re- 
quirements for the transformers as connected together 
on the system. 


6. An induced high voltage test is to be carried 
out on every transformer at the manufacturer’s 
works, in which a voltage is applied across the 
terminals of one winding of the transformer  suffi- 
ciently in excess of its rated voltage to induce 
voltages of the specified test magnitudes in all 
windings. This test is made by utilising an external 
source of voltage usually having the same number of 
phases as the transformer under test and provides 
a graduated test of the insulation between separate 
windings and the adjacent parts, and also a test of 
the inter-turn and inter-coil insulation. 
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The test is to be carried out as follows :— 


To the terminals of either the higher- or lower- 
voltage windings is to be applied an A.C. voltage of 
as nearly as possible sine-wave form and at approxi- 
mately twice the rated frequency to avoid excessive 
exciting current during the test. The windings not 
connected to the exciting source are to be left on 
open cireuit, and steps taken to ensure that excessive 
voltages do not occur during the test. Any winding 
may be earthed at any point at the discretion of the 
manufacturer during this test. 


The test voltage between the line terminals or 
between one line terminal and neutral is to be twice 
the normal voltage between these terminals under 
working conditions. The test is to be commenced at 
about one-third of the test voltage and is to be 
increased to its full value as rapidly as is consistent 
with its magnitude being indicated by the measuring 
instrument. The standard duration of the test is 
60 seconds for any test frequency up to and including 
twice the rated frequency. When the test frequency 
exceeds twice the rated frequency the duration of the 
test in seconds is to be equal to :— 


: 2 X rated frequency 
60 X - 
test frequency 


but in no case is the duration of the test to be less 
than 15 seconds. At the end of the test, the voltage 
is to be diminished rapidly to one-third of the test 
voltage before switching off. 


In the case of three-phase transformers in which 
the induced voltage test is applied as a single-phase 
voltage and the resultant voltage therefrom between 
adjacent line terminals does not reach twice the rated 
voltage, a supplementary test with the same or other 
cireuit connections is to be made in order to obtain 
the specified voltage between line terminals. 


7. In the ease of repairs affecting the windings 
of a transformer which has been in service, the trans- 
former is not to be put back into service after such 
repair until it has passed high voltage tests using test 
voltages equal to 75 per cent of those prescribed 
above. 
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REFRIGERATING 


Section 1 
GENERAL 


101 On the application of Owners of ships intended 
to carry refrigerated cargoes, the Committee will authorise 
their Surveyors to survey the refrigerating machinery and 
appliances during construction and installation, and in those 
cases where the requirements of the Rules detailed below are 
complied with and a satisfactory report is received from the 
Surveyors classification certificates will be issued and 
the class notation *kLloyd’sRMC (Lloyd’s Refrigerating 
Machinery Certificate) in red will be made against the ship’s 
name in the Society’s Register Book. 

The Committee will also be prepared to authorise their 
Surveyors to survey existing installations fora class notation 
Lloyd’sRMC (in red) provided the requirements of the Rules 
for such installations be satisfactorily carried out. 


The number of refrigerating units, number of com- 
pressors, the system of refrigeration, the name of the maker 
and date of the construction of the machines, the method 
employed for cooling the chambers and the nature of the 
insulation, and the refrigeration or ice melting capacity in 
tons per 24 hours, and the number and total capacity of the 
insulated cargo chambers in cubic feet, will be recorded in 
the special list of ships fitted with refrigerating appliances 
in the Register Book. 


Information to be Submitted 


102 Where refrigerating machinery and appliances are 
to be built under Special Survey, the following information 
is to be forwarded for consideration before the construction 
of the installation is commenced :— 


Standard data sheet giving calculations of heat 
loading and machine output. (Copies of this data sheet 
may be obtained from the Society’s local offices.) 

Detailed specification of the refrigerating machinery. 

Detailed specification of the insulation. 
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The following plans and any other plans which may 

be specially requested :— 

General arrangement of insulated chambers in elevation 
and plan. 

Details of insulation showing thicknesses and methods of 
attachment of insulation and linings; method of 
attachment of meat rails, brine or direct expansion 
grids ; details of insulated doors, hatch, bilge and 
manhole plugs. 

Arrangement of air ducts. 

Arrangement of chamber thermometers. 

Arrangement of fan motors. 

Arrangement of fans and coolers. 

Brine circuit diagram. 

General arrangement of refrigerating machinery. 

Refrigerant gas and liquid circuit diagram. 

Sectional arrangement of compressor. 

Compressor crank shaft. 

Compressor crank case where exposed to the pressure of 
the refrigerant gas. 

Condenser. 

Evaporator. 

Details of pressure vessels. 


Special Cases 

103 The Committee will be prepared to give con- 
sideration to cases of ships engaged on voyages of short 
duration or to other special circumstances. 


Section 2 


REFRIGERATING MACHINERY 
Definition of a Unit 

201 A refrigerating unit comprises a prime mover, 
one or more compressors, one condenser, one evaporator or 
cooler, and fittings necessary to form an independent gas 
and liquid system. 

If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
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necessarily in separate casings), these machines are to be 
described as two or more units, as the case may be, provided 
each unit can be used either in combination or separately. 

If a machine has more than one compressor, but is 
driven by a single prime moyer and has only one condenser 
and one evaporator or cooler, it is to be described as one 
unit with one or more compressors. 

In the case of compound compressors the high and low 
pressure cylinders are to be considered as a single compressor. 


Ice Melting Capacity 
202 The refrigeration or ice melting capacity of the 
machines in tons per 24 hours should be calculated at the 
rate of $18,080 B.T.U. per English ton (i.e., 2,240 pounds) 
with temperature of evaporation = 5° F. (—15° C.), and 
temperature of liquid refrigerant in the condenser = 86° F. 
. (80° C.). 


Power of Machinery 
- 203 The refrigerating machinery is to be of approved 
construction and power. 


204 Not less than two complete units of refrigerating 
machinery are to be fitted. 


205 Where two units are fitted their working parts 
are to be interchangeable, and the power of each unit is to 
be not less than that necessary to maintain the temperatures 
for which the plant is intended, when the cargo is stowed at 
a proper temperature and the plant is working 24 hours a 
day in the tropics. — 

206 When more than two units are fitted, the power 
provided is to be not less than that necessary to maintain 
the temperatures for which the plant is intended, when the 
cargo is stowed at the proper temperature and the plant 1s 
working 24 hours a day in the tropics with any one unit out 
of action. 


207 In addition to the brine pumps and the gas con- 
denser water circulating pump required for the maximum 
"duty, a standby brine pump and water circulating pump are 
to be fitted, ready for use. . The additional water circulating 
| pump may be one of the pumps used for other purposes 
provided it is of adequate capacity and its use on the gas 
condenser does not interfere with other essential services. 
The circulating water is to be taken from two sea connec- 
tions one of which may be the water ballast inlet. 


208 In any case where the total power is not available 
for all the insulated cargo chambers, the machinery serving 
each group of chambers is to comply with the foregoing 
requirements and the requirements for spare gear. 
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209 Where the machinery is steam driven, the exhaust 
steam is to be led to the main and auxiliary condensers. 


Motive Power 

210 The motive power is to be taken from at least 
two sources, each capable of the maximum duty without 
interference with other essential services. 


Location of Machinery 

211 Where ammonia or methyl chloride refrigerant is 
used, the refrigerating machinery is to be placed in an effi- 
ciently ventilated compartment isolated from the propelling 
machinery spaces. 


Hydraulic and other Tests of New Refrigerating 
Machinery and Appliances 

212 CO, compressors, intermediate liquid coolers, 
separators, condenser and evaporator coils, headers and con- 
nections, condensers and evaporators of the multitubular and 
double pipe types, to be tested by hydraulic pressure to 
3,000 Ib. per square inch, and afterwards by air pressure to 
1,500 Ib. per square inch whilst submerged in water at a 
temperature of 90°F. 


218 NH, compressors and cast iron or steel connec- 
tions to be tested by hydraulic pressure to 600 Ib. per square 
inch, and afterwards by air pressure to 300 lb. per square 


_ inch whilst submerged in water at a temperature of 90° F. 


NH, crank cases which are subjected to gas pressure to 
be tested by hydraulic pressure to 300 Ib. per square inch, 
and afterwards by air pressure to 150 Ib. per square inch 
whilst submerged in water at a temperature of 90° F. 


214 NH, condenser, evaporator and air cooler coils to 
be tested by hydraulic pressure to 1,500 Ib. per square inch, 
and afterwards by air pressure to 500 Ib. per square inch 
whilst submerged in water at 90° F. 

NH, condensers or evaporators of the multitubular, 
double pipe or shell and tube types and welded pressure 
vessels to be tested by hydraulic pressure to 500 lb. per 
square inch, and afterwards by air pressure to 250 lb. per 
square inch whilst submerged in water at 90° F. 

Where it is inconvenient to test the larger sizes by sub- 
mersion in water, the shells may be charged with air and 
NH, and tested by means of litmus paper or sulphur sticks. 


215 CCI,F, (Dichlorodifluoromethane) and CH,Cl 
(Methyl Chloride), all parts exposed to the pressure of the 
refrigerant gas, with the exception of the compressor crank 
case, to be tested by oil pressure to 350 lb. per square inch, 
and afterwards by air or gas pressure to 200 lb. per square 
inch whilst submerged in water at a temperature of 90° F. 
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CCI,F, and CH,Cl crank cases which are subjected to gas 
pressure to be tested by water or oil pressure to 200 Ib. per 
square inch, and afterwards by air or gas pressure to 150 Ib. 
per square inch whilst submerged in water at a temperature 
of 90° F. 

216 NH, condenser, evaporator and air cooler coils to 
be tested after erection in place by air pressure to 200 lb. 
per square inch. 


217 Brine piping after erection in place to be tested 
by hydraulic pressure to double the working pressure at the 
brine circulating pumps, but in any case not less than 50 lb. 
per square inch. 

Sections of brine Jeads (service pipes) which have to be 
insulated before the circuits are complete may be tested 
by air pressure to 90 lb. per square inch in lieu of the 
hydraulic test. 

218 Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be tested 
by hydraulic pressure to 15 1b. per square inch, or to double 
the working pressure, whichever is the greater. 

219 Gas evaporator, wrought iron and steel casings, to 
be tested by hydraulic pressure to 30 lb., if gravitation type, 
or to 50 lb. per square inch if pressure type, or to double 
the working pressure, whichever is the greater. 


Important Steel Castings and Forgings 
220 Important steel castings and steel forgings are to 
comply with the requirements of P 9 and P 10. 


Refrigerant Pipes 

221 Where refrigerant pipes are made of steel, the 
material is to comply with the requirements of P 1301, 
P 1315 and P 1816. 


Safety Valves 

222 Suitable spring-loaded safety valves are to be 
provided on condenser casings and evaporator casings of 
pressure type. 

223 A relief valve or safety disc is to be fitted on or 
near each compressor on the gas delivery side. 


Oil Separator 
224 A suitable oil separator with drain to he fitted to 
the gas line near the compressor. 


Oil Engines 

225 Where refrigerating machinery is driven direct by 
oil engines, the sizes of the crank shafts and particulars of 
the engines and of the proposed spare gear in connection 
therewith are to be submitted for consideration. 
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Pressure Vessels 


226 Welded pressure vessels exposed to the pressure of 
the refrigerant are to be constructed in accordance with the 
requirements of J 17 to J 22, with the exception that 
hydraulic and air tests are to be carried out in accordance 
with the requirements of 212, 214 and 215. 


Fans 


227 Where air circulating fans for refrigerated 
chambers are electrically driven, the fan motors are to be 
inspected by the Surveyors during manufacture and testing, 
irrespective of the horse-power rating of the motors. 

The access arrangements to the fans are to be such that 
the fans and motors may be readily removed for repair or 
renewal when the chambers are loaded with refrigerated cargo. 


Cooling Tests 

228 Upon completion of the installation under special 
survey the refrigerating machinery is to be tested under 
working conditions and the insulated chambers are to be 
cooled down simultaneously to about 10° F. where they are 
intended for carrying frozen and chilled meat cargoes, 
and to about 20° F. where they are intended for carrying 
fruit and similar produce which require only moderate 
The rise of temperature in the refrigerated 
chainbers is to be noted upon the expiration of about 12 
hours time after the machinery and cooling appliances 
have been shut off. 


temperatures. 


Section 3 


INSULATION AND FITTINGS 


Bulkheads 


801 ‘The transverse and longitudinal terminal bulkheads 
separating insulated from non-insulated compartments are to 
be of steel construction and hose-tested for tightness. 

Where dissimilar cargoes may be carried in the separate 
compartments, the divisional bulkheads between the insulated 
compartments are to be of steel construction and hose-tested 
for tightness. 


Insulation 

302 The insulation is to be sound and in good order 
and of efficient construction. The details of construction 
showing the amount and nature of the insulating material 
employed in the various parts are to be reported to the 
Committee. 

For insulation of oil storage tank tops and bulkheads, 
see EK 341 and E 342. 
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Protection of Insulation 
303 The insulation of the lower hold chamber floor 
and the tunnel top in way of the hatchways and about 2 


feet beyond are to be protected with hardwood sheathing 
about 2 inches thick, or similar protection. 


Access Plugs 

304 Insulated removable portions are to be arranged in 
the insulation, where required, to provide easy access to the 
bilges and bilge suction roses. Similar provision to be made 
for access to the tank air and sounding pipes. 


Fireproof Insulation 

305 The insulation in way of coal bunkers and of any 
surfaces exposed to excessive heat, is to be silicate cotton, 
or other approved fireproof material, the wood grounds are 
to be fireproofed and asbestos strips are to be fitted between 
the wood grounds and the steel work to which they are 
attached. 

Brine leads in bunkers may be packed with granulated 
cork, but there is to be a thick outer covering of silicate 
cotton and the whole protected by steel plates. 


Watertight Bulkhead Fittings 

306 Where cooling pipes pass through watertight 
bulkheads, or deck plating, the fittings and packing of the 
stuffing boxes are to be both fireproof and watertight. 


Cargo Battens 

307 Cargo battens are to be provided for the floor or 
deck and the walls of the chambers previous to loading 
refrigerated cargoes. 


308 Cargo battens for the walls of the chambers are 
to be fastened and should be at least 2 inches x 2 inches, one 
batten being placed over each frame or ground, the others 
being intermediately arranged, to suit the class of cargo. 


309 The cargo battens for the floors or decks of the 
chambers are to be fitted to suit the class of cargo. 


310 The tunnel top insulation is to be fitted with 
8 inch x 3 inch battens. 


Thermometer Tubes 

311 The number and position of the thermometer tubes 
in the insulated chambers should be submitted for con- 
sideration. 

312 Thermometer tubes, their flanges and covers are to 
be insulated from the deck plating and on weather decks they 
are to be so arranged that water will not run down when 
taking the,temperatures. 
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313 The inside diameter of thermometer tubes is to be 
not less than 2 inches and the tubes are to be out of contact 
with cold decks. 

314. Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated. 


Brine Cooling Systems 

315 Where the brine system of refrigeration is 
employed the brine circulating pipes and tanks should not 
be galvanized on the inside. 

316 In cases where internally galvanized tanks or 
cooling pipes are fitted, the brine cooling and return tanks, 
if closed, are each to be provided with a ventilating pipe or 
pipes led to the open air ina situation where no danger will be 
incurred from the issuing gas, and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 


317% Where the brine tanks are not closed, the 
compartments in which they are situated must be efficiently 
ventilated. 

318 The brine pipes in each refrigerated chamber are to 
be arranged in not less than two sections, but particulars of 
the number and arrangement of sections are to be submitted 
for ‘consideration. Valves or cocks are to he fitted so that 
any section can be shut off when necessary. 

319 The thickness of the brine pipes at the bottom 
of the screw threads should not be less than ,%; of an inch. 


Cross-references 

320 For pipes in refrigerated spaces, see E 417. 

For drainage of refrigerated spaces and cooler trays, 
see E 211 to E 216. 


SPARE GEAR 
401 The following spare gear will be required in all 
cases :-— 

Lengths and bends of piping of each size used, 
together with flanges, couplings and screwing 
apparatus. 

Sundry cocks, valves, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of packings and joint rings. 

1 complete set of crank shaft coupling bolts. 

1 complete set of motor coupling bolts and washers. 

1 compressor piston and rod complete for each size 
used. 
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set of compressor suction and delivery valves with 
rings and boxes for each size used. 

complete set of packing for the compressor piston 
rod for each size used. 

1 gas regulator valve complete. 

1 set of valves for water circulating, air and brine 
pumps for each size used. 

In cases where approval is given to alternative 
arrangements under N 103, additional spare gear 
may be required according to the circumstances 
of the case. 


402 Where steam driven air circulating fans are fitted, 
the following spare gear will be required :— 
For each size used :-— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover. 


1 set of connecting rod top and bottom end 
bearing bushes, and bolts complete. 


403 Where the refrigerating machinery or its auxiliaries 
are electrically driven, the following spare gear will be 
required :— 

For the generators, motors, control gear and switchboard, 
a set of spare gear in accordance with the requirements of 
M 24. 

For electrically driven air circulating fans the following 
spare gear will be required :— 

1 complete fan and motor of each size used. 


404 Where the refrigerating machinery is driven direct 
by oil engines, the proposed spare gear for the engines is to 
be submitted for consideration. 
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INSTALLATIONS NOT BUILT UNDER SURVEY 


501 Where aclass notation is required for refrigerating 
installations not surveyed while under construction, appli- 
cation must be made to the Committee in writing. Specifica- 
tions and drawings showing particulars of machinery and 
insulation are to be furnished, together with general 
particulars of the steel used for important steel castings, 
forgings and refrigerant pressure piping. 


502 A special examination is to be made at least to the 
extent required for Subsequent Special Surveys. (See N 618 
to N 634 and N 648 to N 654.) 
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503 The thicknesses and material of the insulation, 
particulars of the cooling equipment provided for the 
chambers, and particulars of the compressors, evaporators 
and condensers are to be verified. 


504 Pressure relief devices, cargo battening arrange- 
ments, thermometer tubes and draining arrangements are to 
be made to conform to the requirements of the Rules. 


505 The refrigerating machinery log is to be examined 
in order to ascertain that the machinery power provided is 
adequate, and if considered necessary, a cooling test on the 
installation is to be carried out. 


506 Periodical surveys are subsequently to be held ag 
in the case of ships built under survey. 


Section 6 
PERIODICAL SURVEYS 


Incidence of Surveys 

601 To entitle ships to retain the character assigned 
to the refrigerating machinery installation, they are to be 
subjected to the periodical surveys specified in the following 


paragraphs. 


602 A Loading Port Survey, as detailed in 612 to 
617, is to be held at the loading port every voyage in the 
case of ships engaged on voyages of more than two months’ 
duration, but where the voyages are of shorter duration, 
this survey need only be held at intervals of two months, 
provided the cargoes carried be of such a nature as not to 
damage the insulation or appliances in the insulated 
chambers nor to affect the refrigerated cargoes by taint or 


mould. 


603 A Complete Survey as detailed in 628 to 684 is 
to be held every twelve months. 


604 A Modified Survey as detailed in 618 to 627 is 
to be held about six months after the Complete Survey. 


605 A Running Survey as detailed in 635 to 642 may 
be held, if desired by the Owners, at intervals of not longer 
than six months in lieu of the Modified and Complete 
Surveys. 

606 A Special Survey as detailed in 643 to 654 is to 
be held upon the occasions of the ship undergoing the 
Special Surveys prescribed in B8 in the case of ships 
classed with this Society, and at intervals of four years 
in the case of ships not so classed. 
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Record of Surveys 

607 The date following the notation Lloyd’sRMC 
(in red) indicates the date of the last Complete Survey of 
the refrigerating machinery and appliances, thus :— 
Lloyd’sRMC3,49 (in red). 

608 The date under the notation Lloyd’sRMC 
(in red) indicates the date of the last Modified Survey 
of the refrigerating machinery and appliances, thus :— 
ce here (in red). 

609 Where Running Surveys are held in lieu of the 
Modified and Complete Surveys, this will be indicated by 
the notation Lloyd’sRMC (RS) (with date) (in red), the date 
being that of the last examination in accordance with 
635 to 642. 

610 The date of the last Special Survey in accordance 
with 648 to 654 will be recorded thus :—SRMC3,49 (in red). 


611 Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed with the 
statement of what is required to complete the survey. 


Loading Port Survey 

612 The chambers are to be examined to ascertain 
that they are clean and free from odour, that the brine pipes 
are free from leakage, that the cargo battens are in good 
order and that no damage has been sustained to the insulation 
prior to the loading of the refrigerated cargo. 


6138 The chambers should be examined under frosted 
conditions and any indications of deficient insulation not 
considered to warrant immediate attention should be noted 
and specially reported. 


614 The Surveyor is to satisfy himself that all 
scuppers and bilge suctions draining insulated spaces are in 
good working order. 

615 The refrigerated machinery is to be tested under 


working conditions, the temperatures in the chambers being 
noted. 


(616 If the ship loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination. of all the chambers, and general 
cargo is not subsequently carried in the refrigerated 
chambers prior to loading refrigerated cargo. 


617 If there is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, the Committee will 
accept the report of a survey held at the loading port by a 
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surveyor appointed by Lloyd’s Agent ; or (in any case where 
there is no Lloyd’s Agent) the report of a survey held by a 
reliable surveyor, if available; or (if no such surveyor is 
available) a report signed by two competent engineers of 
the ship. 


Modified Survey 


618 The machinery is to be examined under working 
conditions on the ship’s arrival at the port of discharge, 
before the refrigerated cargo is fully discharged. 

619 The refrigerating machinery log is to be examined 
in order to ascertain that the machinery has been operating 
satisfactorily during the voyage with refrigerated cargo. 


620 The compressor cylinders and valves are to be 
examined; the piston and piston rod need not be with- 
drawn for examination unless considered necessary by the 
Surveyors. 


621 Where the refrigerating machinery or its auxili- 
aries are electrically driven, a general examination of all 
the generators, motors and their control gear, and cables, is 
to be made and the insulation resistance measured. The 
insulation resistance is to be not less than 100,000 ohms, 
and for the purpose of this test each item may be taken 
separately. Where an Owner employs a competent and 
reliable staff or electrical contractor, Surveyors may consult 
their records and at their discretion accept megger tests 
carried out by them. 


622 The spare gear is to be examined. 


623 ‘The gas and liquid pipes, separators, receivers, 
condenser and evaporator coil terminals are to be examined 
externally as far as practicable. 


624 The brine pipes are to be examined. 


625 Direct expansion pipes are to be examined under 
full working conditions. 


626 The insulation throughout the cargo chambers is 
to be carefully examined. Where silicate cotton, granu- 
lated cork or similar media are employed for insulating 
purposes, the insulation is to be examined for fullness and 
dryness by boring where necessary. The test holes are to 
be efficiently closed. Special attention is to be paid to the 
insulation under trunks and hatches where dampness may 
accumulate, to the sides under stringers and under decks, and 
to the tunne! tops. All bilge and manhole plug hatches are 
to be removed, the bilges cleared and the suction pipes, 
suction roses and sounding pipes are to be examined. 
Hatches, air trankways and thermometer tubes, with their 
connections and fastenings, are to be examined. 
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627 The Surveyor is to satisfy himself that all 
scuppers draining insulated spaces are in good working order. 


Complete Survey 
628 All the requirements of 618 to 627 (Modified 
Survey) are to be complied with. 


629 The compressor crank shafts, connecting rods. 
bearings, pistons and piston rods are to be examined. 


680 Where the refrigerating machinery is driven by 
steam or internal combustion engines, the cylinders, pistons, 
valves, crank shafts, connecting rods and bearings are to be 
examined. 

631 Where the refrigerating machinery is electrically 
driven, one of the engines or turbines driving the genera- 
tors is to be opened up and examined completely in regular 
rotation. 


632 The working parts of the water and brine 
circulating pumps are to be examined. 


633 Where other auxiliary machinery is fitted, the 
working parts are to be examined. 


634 The brine pipes are to be tested to 14 times the 
working pressure, or 40 lb. per square inch, whichever is 
the greater. 


Running Survey 


635 All the requirements of 618 to 627 (Modified 
Survey), except 620, are to be complied with. 


636 The compressor cylinders, valves, crank shaft, 
connecting rods, bearings, pistons and piston rods of 
one or more machines are to be examined at each survey in 
regular rotation, so that all machines are examined within 
a period of twelve months. 


637 Where the refrigerating machinery is driven by 
steam or internal combustion engines, the cylinders, pistons, 
valves, crank shaft, connecting rods and bearings of one or 
lore engines, are to be examined at each survey in regular 
rotation, so that all the driving engines are examined within 
a period of twelve months. 


638 Where the refrigerating machinery is electrically 
driven, one of the engines or turbines driving the generators 
is to be opened up and examined completely at intervals of 
not more than twelve months, in regular rotation. 


639 The working parts of one or more brine pumps 
and one or more circulating pumps are to be examined at 
each survey in regular rotation, so that all the pumps are 
examined within a period of twelve months. 
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640 Where other auxiliary machinery is fitted, the 
working parts are to be examined. 


641 The brine pipes are to be tested to 1} times the 
working pressure, or 40 Ib. per square inch, whichever is the 
greater, at intervals of not more than twelve months. 


642 A survey book is to be kept on board the ship to 
show the date of examination of the various parts, and is to 
be signed by the Surveyor on the occasion of each survey. 


First Special Survey 


643 All the requirements of 628 to 634 (Complete 
Survey) are to be complied with except where the surveys 
are being held in accordance with 605, when the require- 
ments of 635 to 642 (Running Survey) are to be complied 
with. 


644 Where the refrigerating machinery or the 
generators supplying the refrigerating machinery are driven 
by steam engines, the air and feed pumps, steam pipes and 
steam condenser are to be examined, and, if necessary, the 
steam condenser is to be tested. 


645 Where the refrigerating machinery is driven by 
internal combustion engines, the cylinders, pistons, valves, 
crank shafts, piston and connecting rods and bearings of the 
The air receivers and 
air pressure pipes are to be cleaned internally. The air 
receivers are to be examined internally and in cases where 
the construction of the receivers is such that a proper 
internal examination cannot be made, they are to be tested 
by hydraulic pressure to 14 times the working pressure. 


air compressors are to be examined. 


646 Sufficient insulation is to be stripped from groups 
of brine pipe leads, or brine mains, in bunkers or near 
boilers or where buried in hold insulation to permit of the 
condition of the pipes being ascertained. 


647 Sufficient air trunking or baffle boarding is to be 
stripped to permit of the condition of the insulation and 
lining being ascertained. 


648 Sufficient tank top insuiation is to be stripped to 
permit of the condition of the grounds and inner insulation 
lining being ascertained. 


649 Sea injection valves are to be opened up and 
examined. 


650 All thermometers used for measuring chamber 
and air suction and delivery temperatures are to be checked. 
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Subsequent Special Surveys 


651 All the requirements of 643 to 650 (First Special 
Survey) are to be complied with. 


652 The coils of gas condensers and evaporators of the 
shell and coil type are to be drawn for examination and 
tested to a pressure of 300 lb. per square inch for Methyl 
Chloride or Dichlorodifluoromethane systems, 1,000 Ib. per 
square inch for Ammonia systems and 2,500 lb. per square 
inch for Carbon Dioxide systems. 

653 Gas condensers and evaporators of the shell and 
tube type are to have the water or brine end covers removed, 
and are to be tested to a pressure of 300 Ib. per square inch 
for Methyl! Chloride or Dichlorodifluoromethane systems: 
and 400 lb. per square inch for Ammonia systems. 


15th December, 1949. 
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654 Direct expansion grids or batteries are to be 
tested in place to a pressure of 100 Ib. per square inch for 
Methyl Chloride or Dichlorodifluoromethane systems, and 
150 lb. per square inch for Ammonia systems. 


Survey of Repairs 


655 Where any essential repairs or renewals are 
effected to the refrigerating machinery or insulation, these 
must be carried out under the inspection, and to the 
satisfaction, of the Society’s Surveyors. 
newals effected at ports where there is no Surveyor to this 


Repairs and re- 


Society must be surveyed by one of the Society’s Surveyors 
at the earliest opportunity. 


Chapter P 


QUALITY AND TESTING OF MATERIALS 


Section 1 
SHIP AND BOILER STEEL 


General Regulations 

101 The steel used in the construction of ships or 
boilers intended for ships classed, or proposed for classifi- 
cation, in the Society’s Register Book, is to comply with 
the tests described hereafter. 


Process of Manufacture 
102 The steel is to be made by the open hearth 
process, acid or basic. 


Freedom from Defects 

103 The finished material is to be free from cracks, 
surface flaws, and lamination. It is also to have a work- 
manlike finish, and must not have been hammer-dressed. 


Testing and Inspection 

104 The prescribed tests and inspections are to be 
made at the place of manufacture prior to despatch ; but, in 
the event of any of the material proving unsatisfactory in 
the course of being worked into ships or into boilers, such 
material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

105 All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


Additional Tests before Rejection 

106 Where any of the test pieces first selected by the 
Surveyor do not fulfil the test requirements, two further tests 
of the same kind may be made from the same plate or bar, 
but where either of these fail, the plate or bar from which 
the test pieces were cut is to be rejected. In all such cases 
further tests are to be made before any material from the 
same charge can be accepted. 
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107 Where a tensile test piece breaks outside the 
middle half of its gauge length, and the elongation is less 
than that required by the Rules, the test may, at the 
maker’s option, be discarded and another test be made of 
the same plate or bar. 


Branding 


108 Every plate and bar is to be clearly 
and distinctly marked by the maker in two 
places with the Society’s brand, thus:— 
indicating that the material has complied with 
the Society’s tests. 


109 Plates or bars bearing this brand are not to be 
forwarded from the steel works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 
was made. 


Defacing of Rejected Material 


110 In the event of the material failing, in any case, 


to withstand the prescribed tests, the Sur- e 
veyor is to see that the Society’s brand stamped @ 

on the plates and bars by the maker has beeng @ e 
defaced by punch marks extending beyond 

the brand in the form of a cross, thus :— 8 


denoting that the material has been rejected. 


Maker’s Certificate 


111 Before the mill sheets are signed by the Surveyor, 
the maker is required to furnish him with a certificate 
guaranteeing that the material has been made by the open 
hearth process, and that it has been subjected to, and has 
withstood satisfactorily, the required tests in the presence of 
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the Surveyor. ‘The following form of certificate will be 
accepted if printed on each mill sheet with the name of the 
firm, and initialled by the test house manager :— 


“We hereby certify that the material described 
below has been made by the open hearth process, and 
in accordance with the Rules of Lloyd’s Register and 
is that which has been satisfactorily tested in the 
presence of the Surveyor.” 


Facilities for Inspection 


112 The maker is to adopt a system of marking the 
ingots, billets, slabs, plates, bars, and other material which 
will enable all finished material to be traced to the original 
charge, and the Surveyor must be given every facility for 
tracing all plates and bars to their respective charges, and 
for witnessing the required tests. When the Surveyor is 
satisfied with the material and with the results of the tests, 
he is to be furnished with two copies of the advice notes of 
the material for his signature, one of which is to be forwarded 
by the manufacturer to the shipbuilder or boiler maker, and 
the other is to be forwarded by the Surveyor to the Surveyors 
at the port where the ship or boiler is to be built. 


Steel not produced where Rolled f 

113 Where steel is not produced in the works at which 
it is rolled, a certificate is to be supplied to the Surveyor, 
stating the open hearth process by which it was made, the 
name of the steel maker. who supplied it, also the numbers 
of the charges for reference to the books of the steel maker. 
‘The number of the charge is to be marked on each ingot or 
billet for the purpose of identification, and the finished plates 
and bars are also to be legibly stamped in two places with 
the maker's name or trade mark, and the place where made. 
They are also to be stamped with numbers or identification 
marks by which they can be traced to the charge from which 
the material was made. 


Additional Tests 

114 In addition to the tests described hereafter the 
material may be subjected to further tests at the discretion 
of the Surveyors. 


Alternative Proposals 

115 The Committee will be prepared to consider pro- 
posals for the use of steel having properties different from 
those prescribed in the Rules, provided full particulars of 
the properties and manufacture of the material are submitted 
for consideration. 
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Section 2 


STANDARD TENSILE TEST PIECES 


General 

201 ‘Ihe tensile strength and ductility are to be 
determined from standard test pieces cut lengthwise or cross- 
wise from the rolled material. Where material is annealed 
or otherwise treated before despatch, the test pieces are to be 
similarly and simultaneously treated with the material before 
testing. 


Plates 

202 Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test piece. The elonga- 
tion is to be measured on a standard test piece having a 
gauge length of 8 inches. 

203 For material more than *875 inch in thickness the 
width of the test piece between the gauge points is not to 
exceed 1} inches; for material *875 inch to 375 inch in 
thickness, inclusive, the width is not to exceed 2 inches; for 
material less than °375 inch in thickness the width is not to 
exceed 24 inches. In other respects the test pieces are to 
conform generally to the standard test piece A. 


TEST PIECE A 
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For Thicknesses under 
-375":—Maximum width 
allowed=2}". 


For Thicknesses °375" to 
-875":—Maximum width 
allowed=2". 


For Thicknesses over 
‘875":—Maximum width 
allowed=1}". 


Round Bars 

204 Bars may be tested full size as rolled, or they may 
be turned down to a convenient size, and if tested 1 inch 
in diameter, or under, the test piece is to have a gauge length 
of eight times the diameter. Where enlarged ends are used, the 
length of the parallel portion is not to be lessthan nine times the 
reduced diameter of the test piece (see standard test piece B). 

‘The sectional area of the test piece is not to be less 
than } square inch. 


TEST PIECE B 
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‘ lee = = Parallel for @ length of not less than 8 times the diameter -- 


--With enlarged ends :—Parallel for a length of not less than 9 t'mes~-~ 2 
the redaced dinmeter. 
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205 Where bars are above 1 inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above 1 inch diameter, a gauge 
length of four times the diameter may be used if preferred by 
the manufacturer, in which case an increased elongation will 
be required, as specified in P 5 and P 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 4°5 times the reduced diameter of the test piece 
(see standard test piece C). 


TEST PIECE C 
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f — Parallel fora length of not less than 4 times the diameter.-> 
le - With enlarged ends :—Parallel for a lencth of not less than 44 times -— = 
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the reduced diameter. 
Straightening of Test Pieces 
206 Any straightening of test pieces A, Band C which 
may be required is to be done cold. 


Section 3 
BEND TESTS FOR SHIP AND BOILER STEEL 


Number of Bend Tests for Ship Steel 
801 A bend test is to be taken from each plate as 
rolled. 


One bend test is to be made from each type of section 
and from each diameter of bar in every batch of 5 tons 
or part of 5 tons rolled from the same charge with a 
minimum of two bend tests per batch. 


Number of Bend Tests for Boiler Steel 

802 Pratres.—A bend test piece is to be taken from 
each plate as rolled. For plates exceeding 24 tons in weight 
one bend test piece is to be taken from each end. 


303 ANGLE Bars.—A bend test is to be taken from 
each angle bar rolled. 


304 Sray Bars.—A bend test is to be made where a 
tensile test is required. 


Bend Test Pieces 

3805 Test pieces are to be sheared lengthwise or cross- 
wise from plates or bars, and are not to be less than 14 inches 
wide, but for small bars the whole section may be used. For 
rivet bars bend tests are not required. 
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806 In all bend tests, the rough edge or arris caused 
by shearing may be removed by filing or grinding, and 
test pieces 1 inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed or other- 
wise heat treated unless the material from which they are 
cut is similarly heat treated, in which case the test pieces 
are to be similarly and simultaneously treated with the 
material before testing. 


807 For small sectional material these bend tests may 
be made from the flattened bar. 


Bend Tests 

808 The test piece is to withstand, without fracture, 
being doubled over until the internal radius is equal to 1°5 
times the thickness of the test piece, and the sides are 
parallel. 

The bending may be performed either by pressure or by 
blows. 


Section 4 
SHIP STEEL 
Specification 


401 The steel is to contain not more than -06 per cent 
ot sulphur or °06 per cent phosphorus. 


402 For plates having a thickness greater than 4 inch 
the manganese content is to be not less than 2°5 times the 
carbon content. 


403 When the main structure of a ship is intended to 
be wholly or partially welded, the Committee may require 
parts of primary structural importance over 1 inch in 
thickness to be of steel, the properties and process of manu- 
facture of which have been specially approved for this 
purpose. 


404 The chemical contents referred to in 401 and 402 
are to be determined from ladle analyses. 


Number of Tensile Tests 

405 When the Surveyor is in constant attendance at 
the steel works one tensile test piece for plates or sectional 
material is to betaken from the finished material of each charge. 

Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required. 
Additional tests are to be made for every variation in 
thickness of *15 of an inch in the plates or sectional bars 
from each charge. 
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Tensile Tests 

406 Prates.—The tensile breaking strength of steel 
plates, determined from standard test pieces, is to be between 
the limits of 26 and 82 tons per square inch. For plates 
specially intended for cold flanging and marked for identifi- 
cation, the tensile strength is to be between the limits of 
26 and 30 tons per square inch. In the case of material for 
purposes in which tensile strength is not important, the 
tensile test may be dispensed with and the bend test only be 
made, if so specified by the builders and approved by the 
Committee. The elongation, measured on a standard test 
piece having a gauge length of 8 inches, is not to be less 
than 20 per cent for material of *375 inch in thickness and 
upwards, and not less than 16 per cent for material below 
*375 inch in thickness. 


407 ANGLES, Bune ANGLES, CHANNELS, AND SIMILAR 
Sections.—The tensile breaking strength of angles, bulb 
~ angles, channels, and similar sectional material is to be 
between: the limits of 26 and 32 tons per square inch. In 
the case of material for purposes in which tensile strength ig 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a standard test piece having a gauge length. of 8 inches, is 
not to be less than 20 per cent for material of *375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below *375 inch in thickness. 


Cross-references 
408 For bend tests for shipbuilding steel see P 3. 
For testing of special quality ship steel see P 7. 


Occasional Attendance at Steel Works 

409 When the Surveyor is not in constant attendance 
at the steel. works, the makers themselves may, with the 
written autherity of the Society, comply with all the 
prescribed requirements, and furnish the Surveyor with 
a certificate to the effect that the Society's Rules as to the 
testing of steel have been complied with in the case of the 
material submitted for approval. 

The Surveyor is then to make check tensile and cold 
bend tests from not less than one bar in every batch of 50 
or less in number, or not: less than one plate in each batch 
of 25 or less in number, provided the batch be all from 
one charge. 

Where more than one charge is represented, each charge 
is to be tested. 

Additional tests are also to be made for every variation 
in thickness of *15 of an inch made from one charge. 
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The test pieces are not to be taken from shearings 
previously detached from the plates or bars but are to be 
selected by the Surveyors from the plates or bars themselves, 
either in the sheared or unsheared condition. Should part of 
the material be presented in a sheared condition the selection 
of tests is not to be confined to the unsheared portion. 


The samples when marked by the Surveyor for testing 
are to be followed, as far as practicable, through the different 
stages of preparation until the tests are completed. 


A tensile and a cold bend test are to be taken crosswise 
from the centre part of the selected plate or plates at each end. 


In addition to the tests prescribed in this paragraph 
the material may be subjected to further tests at the dis- 
cretion of the Surveyor. 


410 Where the tests are unsatisfactory, the whole of 
the material from the charge is to be rejected, and the 
Surveyor is to see that the Society's brand is satisfactorily 
defaced. 


Section 5 


STEEL FOR BOILERS AND OTHER PRESSURE 
VESSELS 


Heat Treatment 

501 All plates intended for cylindrical shells of 
pressure vessels which are to be welded, or where the thickness 
exceeds 13 inches, or where the internal diameters of the 
vessels are less than 100 times the thickness of the plates, 
should be efficiently normalised before the test pieces are 
cut off. 


Number of Tensile Tests 

502 PrLaTEs.—One tensile test piece is to be taken 
from each plate as rolled. For plates exceeding 24 tons in 
weight one tensile test piece is to be taken from each end. 


503 AnciE, EE AND Stay Bars.—One tensile test 
is to be made from each 15 or part of 15 bars rolled of 
each section or diameter from the same charge, but not less 
than two tensile tests are to be made, unless the cotal 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars of 
1} inch diameter and under, the numbers 50 and 20 are to 
be substituted for 15 and 8 respectively in determining the 
number of tests required. 


QUALITY AND TESTING OF MATERIALS 


Tensile Tests 

504 Prarrs.—The tensile breaking strength of steel 
shell plates, determined from standard test pieces, is to be 
between the limits of 28 and 35 tons per square inch for 
riveted boilers, 26 and 85 tons per square inch for fusion 
welded pressure vessels and 26 and 30 tons per square 
inch for forge welded pressure vessels. See also 507. 

For girder plates the tensile breaking strength is to be 
between the limits of 28 and 35 tons per square inch. 

For plates intended for flanging and for combustion 
chambers and furnaces, also for plates, cther than shell plates, 
which are to be welded, the tensile breaking strength is to be 
between the limits of 26 and 30 tons per square inch. 

A range of more than 4 tons per square inch will not be 
permitted in any one case. The elongation, measured on a 
standard test piece having a gauge length of 8 inches, is not 
- to be less than 20 per cent for material of *375 inch in thickness 
and upwards required to have a tensile breaking strength 
between the limits of 28 and 35 tons per square inch ; and 
not less than 28 per cent for material of *375 inch in thick- 
ness and upwards required to have a tensile breaking strength 
between the limits of 26 and 30 tons per square inch. 

For plates under °375 inch in thickness the elongation 
may be 3 per cent, but not more than 3 per cent, below the 
prescribed elongations. 


505 ANGLE AND TkE Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits of 
28 and 32 tons per square inch, with an elongation of not 
less than 20 per cent measured on the standard test piece A. 

For angles or tee bars under 375 inch in thickness 
the elongation may be 3 per cent, but not more than 3 per 
cent, below the prescribed elongations. 

Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test pieces. 


506 Sray Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
35 tons per square inch, with an elongation of not less than 
20 per cent measured on the standard test piece B, or 
24 per cent measured on the standard test piece C ; but a 
range of not more than 4 tons per square inch shall be 
permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 30 tons per square inch, with an 
elongation of not less than 23 per cent measured on the 
standard test piece B or 28 per cent measured on the 
standard test piece C. 


407 
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Special Quality Steel for Boilers 

507 When steel material is proposed having tensile 
strength other than that specified in this Section, the pro- 
posed limits of tensile strength and elongation should be 
submitted for consideration. 


In the case of forge welded cylindrical shells, material 
having tensile breaking strength between the limits of 24 
and 28 tons per square inch, and elongation not less than 
25 per cent on a gauge length of 8 inches will be accepted, 
the test pieces being taken crosswise from the plates as rolled. 


Seamless Receivers 


508 In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the per- 
missible extension may be 2 per cent less than that required 
for boiler plates. 


The thicknesses of seamless receivers are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. 


The test pieces are to be subjected to the same heat 
treatment as that given to the receivers. 


Cross-reference 
509 


For bend tests see P 3. 


Section 6 
RIVET BARS AND MANUFACTURED RIVETS 


Testing of Material 


601 All material from which rivets are manufactured 
is to be tested. 


Rivets are not to be manufactured from steel or ingot 
iron bars in which the sulphur segregates and other non- 
To ensure 
this, a sulphur print is to be taken from the material of each 
charge, and where the weight of bars as rolled from one 
charge exceeds 10 tons, additional sulphur prints may 
be taken. 


metallic substances are concentrated in the core. 


Number of Tests 


602 In the case of steel bars, one tensile test piece is 
to be taken from each charge used for rivet bars; bat where 
the weight of bars as rolled from one charge exceeds 10 tons, 
an additional tensile test is to be made from each further 
10 tons or portion thereof. 
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603 In the case of wrought iron bars, two tensile tests 
shall be taken from every 3 tons or portion thereof in 
each batch of any order presented for inspection, except 
that, in the case of lots of 1 ton or less, one tensile test 
shall be accepted. 


604 In the case of ingot iron bars, one tensile test piece 
is to be taken from each charge used for rivet bars; but 
where the weight of bars as rolled from one charge exceeds 
10 tons, an additional tensile test is to be made from each 
further 10 tons or portion thereof. 


605 For rivet bars of steel or ingot iron one dump test 
is to be made for each tensile test. 


Tensile Tests 

606 The tensile breaking strength of steel rivet bars 
is to be between the limits of 26 and 30 tons per square inch 
of section with an elongation of not less than 25 per cent of 
the gauge length of eight times the diameter of the test 
piece, measured on the standard test piece B, or 30 per cent 
measured on the standard test piece C. The bars may be 
tested the full size as rolled. 

607 The tensile breaking strength of wrought iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch. The elongation is to be not less than 22 per cent of 
the gange length of eight times the diameter of the test piece, 
measured on the standard test piece B. 


608 The tensile breaking strength of ingot iron rivet 
bars is to be between thé limits of 21 and 25 tons per square 
inch, with an elongation of not less than 25 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B, or 30 per cent 
“measured on the standard test piece C. The bars may be 
tested the full size as rolled. 


Dump Test 

609 Short lengths, equal to twice their diameter, cut 
from the rivet bars shall, when cold, withstand without frac- 
ture being compressed to half their length. 


Nicked. Bend Tests 

' 610 In the case of wrought iron bars one nicked bend 
test shall be taken from each 3 tons of material or portion 
thereof in each batch of any order presented for 
inspection. 

611 The test pieces shall be lightly and evenly nicked 
on one side with a sharp cutting tool, and bent back at this 
point through an angle of 180 degrees They shall show a 
clean fibrous fracture, free from slag or dirt or any coarse 
crystalline structure. 
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Manufactured Rivets 
612 Rivets selected by the Surveyor from the bulk 
are to withstand the tests described in 613 to 615. 


ZW 
Z 


- 618 The rivet shanks are to be bent cold, and hammer- 
ed until the two parts of the shank touch in the manner 
shown in Fig. 1, without fracture on the outside of the bend. 


614 The rivet heads are to be flattened, while hot, in 
the manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 2°5 times 
the diameter of the shank. 


615 In the case of steel or ingot iron rivets, samples 
are to be selected by the Surveyor for examination by means 
of sulphur prints, to ensure that the material is free from 
marked central segregation. 


Section 7 
SPECIAL QUALITY SHIP STEEL 


Process of Manufacture 
"01 The steel is to be made by the open hearth pro- 
cess, acid or basic, at works recognised by the Committee. 


Freedom from Defects 

702 The finished material is to be free from cracks, 
surface flaws and laminations. It is also to have a work- 
manlike finish, and must not be hammer dressed. 


Testing and Inspection 

703 The prescribed tests and inspections are to be 
made at the place of manufacture from the plates or bars in 
the condition in which they will be despatched ; in the event 
of any of the material proving unsatisfactory in the course 
of being worked into the ships, such material shall be reject- 
ed, notwithstanding any previous certificate of satisfactory 
testing, and such further tests of the material from the same 
charge may bejmade as the Surveyor may consider desirable, 


QUALITY AND TESTING OF MATERIALS 


All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 


Tensile Test Pieces 

704 The tensile strength, ductility and limit of pro- 
portionality, as defined in 706 and 707, are to be determined 
from standard test pieces cut lengthwise from the bar, and 
50 per cent lengthwise and 50 per cent crosswise from the 
plate. 

Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 


Standard Test Pieces 
705 The test pieces are all to be of standard form as 
described in P 2. 


Tensile Strength 

706 The tensile breaking strength is not to exceed 
38 tons per square inch, with a range of not more than 5 
tons per square inch in any one case ; the elongation is to be 
not less than 20 per cent measured on a gauge length of 
8 inches. 


Limit of Proportionality 

707 ‘The material is to have a limit of proportionality 
of not less than 15 tons per square inch, the elastic properties 
being determined by means of a Ewing or other approved 
extensometer of 8 inch gauge length. The tests shall be 
carried out as follows :— 


A load of 2 tons per square inch of section shall be 
applied to the test piece and an extensometer reading taken. 


The load shall be increased to 15 tons per square inch 
of section and a second reading taken. 


The load shall be reduced to 2 tons per square inch 
and a third reading taken. 


The third reading shall not exceed the first reading 
by more than *0004 inch. 


Number of Test Pieces 

708 One tensile test piece is to be made from at least 
every fifth plate or bar, as rolled, from each charge. This 
test piece is to be used for determining both the limit of pro- 
portionality and the tensile strength. The Surveyor should 
select a sample from each variation of thickness of +10 of an 
inch in the plates or bars from each charge, 
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Cold Bend Tests 


709 A cold bend test is to be taken both lengthwise 
and crosswise from every plate (bars lengthwise only). The 
test pieces are to withstand without fracture, being doubled 
over until the internal radius is equal to 1°5 times the 
thickness of the test pieces and the sides are parallel. 


Preparation of Test Pieces 


710 The test pieces are to be carefully prepared in the 
usual manner. 


Additional Tests before Rejection © 

711 Where any of the test pieces first selected by the 
Surveyor do not fulfil the above requirements, two further 
tests of the same kind may be made from the same plate or 
bar, but where either of these fail the plate or bar from 
which the test pieces were cut is to be rejected. 

In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 


Branding 

712 In addition to the manufacturer’s name or trade 
mark and the place where made, and the numbers and identi- 
fication marks laid down by the Society’s Rules, each plate 
or bar is to be distinctly branded in two places with the 
Society’s brand LR. and, in addition, with letters SPL, 
thus :—LR. SPL. in one stamp. 


Defacing of Rejected Material 


713 In the event of the material failing, the brand is 
to be defaced in the usual manner. 


Submission of Plans 


714 When it is desired to use this material in the 
construction of ships intended to be classed in the Society’s 
Register Book, plans showing the reduction of scantlings 
proposed should be submitted for the consideration of the 
Committee. 


Alternative Proposals 

715 The Committee will consider proposals for the use 
of special quality steel having limits different from those 
prescribed in this section, provided full particulars as to the 
properties and manufacture of the material are submitted 
for consideration, 
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Section 8 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS 
General 
801 In order that iron screw stays may be approved 
of the same size as would be required for mild steel, the iron 
must withstand the tests described in this Section. 


Number of Tensile Tests 

802 The bars as rolled are to be placed in batches of 
20, and one tensile test piece is to be taken from each batch. 
If this is unsatisfactory, two other bars are to be selected 
for test, but should either of these fail the batch is to be 
rejected. 
Tensile Test 

803 The tensile breaking strength is not to be less 
than 21} tons per square inch, with an elongation of not less 
than 25 per cent measured on the standard test piece B, or 
of 80 per cent measured on the standard test piece C. 


Bend Tests f 

804 Test pieces, either of the bar as rolled or turned 
down to 1 inch diameter, are to stand bending cold until 
the sides are parallel and the space between the two sides is 
not greater than the diameter of the test piece. 

805 One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
cutting tool and bent back at this point through an angle 
of 180 degrees by pressure or by a succession of light blows. 
The fracture must be clean, fibrous, free from slag or dirt or 
any coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


Section 9 
STEEL CASTINGS 

Process of Manufacture 

901 Steel for castings is to be made by the open hearth 
process, acid or basic, or by such other process as may be 
approved: by the Committee. 
Heat Treatment 

902 All steel castings are to be thoroughly heat treat- 
ed in a properly constructed furnace, which must permit of 
the whole casting being uniformly raised in temperature 
throughout its whole extent to the necessary intensity. The 
casting is to be allowed to cool prior to removal from the 
furnace, and if afterwards heated for any purpose it is again 
to be similarly heat treated if required by the Surveyor. 
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Testing and Inspection 

903 The tests and inspections described in this Section 
are to be made, preferably at the place of manufacture prior 
to despatch, but in the event of any casting proving unsatis- 
factory in the course of preparation or erection, such casting 
is to be rejected notwithstanding any previous certificate of 
satisfactory testing. 

904 ‘The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the heat treatment 
of such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the heat treatment. All test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy himself that the conditions herein described are 
fulfilled. 

905 Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
submitted to tensile and bend tests, but they are to be 
submitted to the hammering tests specified in 914. 


Number of Tests 

906 At least one tensile test and one cold bend test are 
to be taken from each casting. In castings of complex design, 
referred to in 913, at least two tensile tests and two cold bend 
tests are to be taken. Where a casting is made from more 
than one charge of steel, at least four tensile tests and four 
cold bend tests are to be made upon pieces cast as far apart 
as possible, some test pieces being taken from as near the top, 
and others from as near the bottom of the casting as 
practicable. Where a number of charges are all mixed in 
one ladle before casting they may be considered as a single 
charge. 


Dimensions of Tensile Test Pieces 

907 ‘The tensile test pieces are to be turned so as to 
have a diameter of 564 inch with a gauge length of 2 inches, 
or a diameter of ‘798 inch with a gauge length of 3 inches, 
or a diameter of °977 inch with a gauge length of 3} inches. 


Tensile Tests 

908 The tensile breaking strength determined from 
test pieces of standard dimensions is to be between the 
limits of 26 and 35 tons per square inch with an elongation 
of not less than 20 per cent measured on the standard test 
piece. 

In the case of machinery parts such as boiler mountings, 
valve chests, turbine casings, and other important machinery 
castings, the tensile breaking strength is to be between the 
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limits of 28 and 85 tons per square inch, with a minimum 
elongation of 20 per cent measured on a standard test piece. 

For cast steel crank webs, the tensile breaking strength 
of the material is to be between the limits of 28 and 35 tons 
per square inch and the sum of the tensile breaking strength 
and the percentage elongation is to be not less than 53, but 
in no case is the percentage elongation to be less than 
20 per cent. 


Dimensions of Bend Test Pieces 

909 The bend test pieces are to be machined to a rect- 
angular section 1 inch wide by 3 inch thick, with the edges 
rounded to a radius of ,}; inch. 


Bend Tests 
910 The bend test pieces are to withstand, without 
fracture, being bent cold through an angle of 120 degrees, 
the internal radius of the bend being not greater than 1 inch. 
They are to be bent over the thinner section. The bend- 
ing may be performed either by pressure or by blows. 


Additional Tests before Rejection 

911 Where either the tensile test or the bend test, or 
both, fail, and the Surveyor considers the fractured test piece 
or test pieces, or the results obtained therefrom, do not 
fairly represent the quality of the casting, duplicates of the test 
or tests which failed are to be made if requested by the 
maker. In such cases the quality of the casting is to be 
judged by the result of the duplicate test or tests and not by 
the original test or tests which failed. 


Percussive Tests 

912 Stern frames cast in one piece are to be let fall 
on hard ground (excavations being made to take bosses and 
other projections) after being raised through an angle of 
45 degrees. Stern frames cast in more than one piece, rud- 
ders, steering quadrants, crossheads and tillers, are to be 
dropped on hard ground from a height of from 7 to 10 feet 
according to the design, shape. and weight of the casting. 


Castings of Complex Design 

913 Castings of complex design which would be liable 
to be deformed if submitted to the drop or percussive test, 
may be exempt from this test provided two tensile tests and 
two cold bend tests are made upon pieces taken from positions 
as far apart as possible on each casting; one tensile test and 
one bend test should be taken from as near the top and the 
others from as near the bottom of the casting as practicable. 


Hammering Tests 
914 All castings are to be slung up and well hammered 
to satisfy the Surveyors that the casting is sound and without 


Chapter P 


flaw. For large castings the hammer used for this test is 
to be not less than 7 ib. weight. In the case of castings which 
are subjected to the percussive tests mentioned in 912, the 
hammering tests are to be applied after the percussive tests. 


Drilling Tests 


915 In the case of large steel castings the Surveyor 
is to supplement the foregoing tests by drilling small 
holes at such parts of the castings where experience shows 
that cavities and contraction cracks are most likely to occur, 
and at positions which are to be agreed upon between the 
Surveyor and the manufacturer, in order to determine the 
soundness or otherwise of the casting. These holes are 
afterwards to be tapped and properly filled up with screw 
plugs. 


Branding 


916 Every casting, after it has withstood satisfactorily 
the prescribed tests, is to be clearly and distinctly marked by 
the Surveyor indicating that the casting bas complied with 
the Society’s requirements. 


Section 10 
INGOT STEEL FORGINGS 


Process of Manufacture 

1001 Ingot steel for forgings is to be made by the 
open hearth process, acid or basic, or by such other process 
as may be approved by the Committee. 


1002 The forgings are to be sound and are to be made 
from sound ingots; all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon which 
arms are shrunk, crank and other shafts, connecting rods 
and piston rods, are to be gradually and uniformly forged. 
The sectional area of the body of the forging (as forged) is 
not to exceed one-fifth of the sectional area of the original 
ingot, and no part of the forging (as forged) is to have more 
than two-thirds of the sectional area of the original ingot. 


1003 Where ingots are cast in chilled moulds with the 
larger diameter or cross section uppermost, and with 
efficient refractory feeder heads, the sectional area of any 
part of the forging (as forged) is not to exceed :— 

One-third of the sectional area of the ingot where the 
length at any diameter is greater than its diameter. 

Two-thirds of the sectional area of the ingot where the 
length at any diameter is less than its diameter, eg., 
a collar. 
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Heat Treatment 

1004 All important ingot stee! forgings are to be 
suitably heat treated-in a properly consirncted furnace, 
which must permit of the whole forging being uniformly 
heated throughout to the necessary temperature. If the 
forging be subsequently heated for any further forging, it 
is again to be similarly heat treated. 


Testing and Inspection 

1005 The tests and inspections described in this 
Section are to be made, preferably at the place of manufacture 
prior to despatch ; but, in the event of any forging proving 
unsatisfactory in the course of preparation or erection, such 
forging is to be rejected notwithstanding any previous 
certificate of satisfactory testing. 


1006 The tensile strength and ductility are to be 
determined from standard test pieces which are to be prepared 
from sample pieces cut lengthwise from the forging from a 
part of’ not less sectional dimensions than the body of the 
forging. In the case of crank webs the test pieces are to be 
taken crosswise from the webs as rolled or forged. Such 
standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not to 
be detached from the forging until the heat treatment of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the heat treatment. All test 
pieces are to be selected by the Surveyor and tested in his 
presence, and he is to satisfy himself that the conditions 
herein described are fulfilled. 


Number of Tests 

1007 Atleast one tensile and one cold bend test piece are 
to be taken from each forging or multiple forging. In the 
case of forgings or multiple forgings exceeding both 3 tons in 
weight and 8 feet in length, one tensile test and one cold bend 
test piece are to be taken from each end of each forging or 
multiple forging. 


Dimensions of Tensile Test Pieces 
| 1008 ‘The tensile test pieces are to be turned so as to 
have a diameter of *564 inch with a gauge length of 2 inches, 
or a diameter of ‘798 inch with a gauge length of 3 inches, 
or a diameter of *977 inch with a gauge length of 34 inches. 
In cases where the dimensions of the forging will not 
permit the use of one of these test pieces, any other standard 
round test piece can be used, provided it is of the largest 
practicable size and has a gauge length equal to four times 
the square root of the cross sectional area. 
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Tensile Tests 

1009 The tensile breaking strength determined from 
test. pieces of standard dimensions is to be between the limits 
of 28 and 40 tons per square inch, with a range not 
exceeding 4 tons per square inch in any one forging, and in 
no case is the sum of the tensile breaking strength and 
percentage of elongation, measured on the standard test 
piece, to be less than 57 for test pieces cut longitudinally , 
Where the tensile test pieces are required to be taken 
transversely this sum is to be not less than 52. 


1010 Stern posts, propeller posts, rudders, and other 
ship forgings which are to be welded may be made of specially 
soft open hearth ingot steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
standard test piece (see 1008) of not less than 35 per cent 
for 22 ton steel and 31 per cent for 26 ton steel; in no 
case is the sum of the tensile breaking strength and 
corresponding elongation to be less than 57. The remaining 
tests and requirements are to be as prescribed for ordinary 
ingot steel. 


Dimensions of Bend Test Pieces 

1011 The bend test pieces are to be machined to a 
rectangular section 1 inch wide by ? inch thick, with the 
edges rounded to a radius of 'g inch. 
Bend Tests 

1012 The bend test pieces are to withstand, without 
fracture, being bent cold through an angle of 180 degrees, 
the internal radius of the bend being not greater than that 
specitied below, for test pieces taken longitudinally :— 


Up to 82 tons per square inch } inch. 
Above 32 tons and up to 36 tons per square inch... 3 inch. 
Above 36 tons and up to 40 tons per square inch... § inch. 


Where the test pieces are required to be taken trans- 
versely, the internal radius of the bend should be not greater 
than }inch, } inch and 1} inches respectively, for the 
tensile strengths as stated above. 

They are to be bent over the thinner section. The 
bending may be performed either by pressure or by blows. 


Additional Tests before Rejection 

1013 Where either the tensile test or the bend test, or 
both, fail, and the Surveyor considers the fractured test piece 
or test pieces, or the results obtained therefrom, do not fairly 
represent the quality of the forging, duplicates of the test 
or tests which failed are to be made if requested by the 
maker. In such cases the quality of the forging is to be 
judged by the result of the duplicate test or tests and not by 
the original test or tests which failed. 


» 
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QUALITY AND TESTING OF MATERIALS 


General 
1014 


testing are intended to apply to rudder heads and main 


The requirements as to heat treatment and 


pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


which require to be made in several heats. 


Special Quality Steel for Forgings 

1015 Where steel material is proposed having tensile 
strength other than that specified in this Section, the 
particulars of the mechanical properties of the material 
should be submitted for consideration. 


Forged Rotors 

1016 In the case of forged rotors which rotate at a 
peripheral speed greater than 600 feet per second, longitu- 
Cinal, tangential and radial sets of test pieces, each set 
comprising tensile and bend tests, should be taken and the 
proposed mechanical properties should be submitted for 
consideration . 


Branding 

1017 Every forging, after it has withstood satisfactorily 
the prescribed tests, is to be clearly and distinctly marked by 
the Surveyor indicating that the forging has complied with 
the Society’s requirements. 


Section 11 
SEAMLESS STEEL DRUMS FOR BOILERS 


Process 
1101 ‘The steel is to be made by the open hearth 
process, acid or basic. 


Discard 

1102 Sufficient discard shall be made from the top 
and bottom of each ingot to ensure soundness in the 
portion used for forging, and sulphur prints may be taken 
to demonstrate that this condition has been fulfilled. 


Forging 

11038 The forging shall be made from a solid cast 
ingot, punched, bored or trepanned, or alternatively hollow 
cast ingots may be used. The resultant wall in the case of 
the solid cast ingot, or the wall of the hollow ingot, as cast, 
shall be reduced in thickness by at least two-thirds in the 
process of forging. 

The Committee will be prepared to give consideration 
to the circumstances of any special case. 
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Heat Treatment and Testing 

1104 Sufficient materia! shall be left on each end of 
each forging to enable tangential tests to be taken. These 
tests are to consist of one tensile test and one bend test from 
each end. In the case of open-ended drums the test material 
shall not be parted off before heat treatment, but, if the 
drums are closed in, the test rings may be parted prior to 
this operation ; subsequently the test rings and the forging 
shall be simultaneously heat treated in the same furnace. 

If desired, test pieces may be heated for the purpose 
of straightening, but this operation must not cause any 
alteration in the sectional area of the test pieces, which are 
subsequently to be heat treated simultaneously with the drum. 


Tensile Tests 

1105 The tensile breaking strength is to be between 
the limits of 28 and 40 tons per square inch, but the differ- 
ence in the tensile strengths at each end of a forging is not 
to exceed 4 tons per square inch. 

The percentage of elongation measured on a standard 
test piece (see P 1008) is to be between 29 and 17, and in 
no case is the sum of the tensile breaking strength and 
corresponding elongation to be less than 57. 


Bend Tests 

1106 Test pieces 1 inch by ? inch are to be capable 
of being bent cold through an angle of 180 degrees, the 
internal radius of the bend being not greater than that 
specified below :— 


Up to 32 tons per square inch --» finch. 
Above 32 tons and np to 36 tons per square inch... 3 inch. 
Above 36 tons and up to 40 tons per square inch... 3 inch. 
Retesting 

1107 Should either the tensile test or the bend test fail, 


two further specimens may be tested and if the results obtained 
from both are satisfactory the forging shall be accepted. 
In the event of either or both retests failing, the forging 
may be again heat treated and re-presented for test. 


Section 12 


REDUCTION GEAR PINIONS AND GEAR 
WHEEL RIMS 

Materials 

1201 The materials used for pinions, pinion sleeves 
and gear wheel rims are to comply with the following 
requirements. 

The steel is to be made by the acid open hearth or 
electric processes. 
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Ingots are to be cast in chilled moulds with the larger 
diameter or cross sections uppermost and with efficient 
refractory feeder heads. 


PINIONS 


1202 Pinions are to be made from nickel steel. 
The chemical composition is to be as follows:— 
Carbon ... 0°24 to 0°35 per cent 
Nickel ... 8°25 to 375 percent 
Sulphur... not to exceed -035 per cent 
Phosphorus not to exceed °035 per cent 
In cases where it is desired to use alternative alloys, 
full details of the chemical composition, physical properties 
and heat treatment are to be submitted for the consideration 
of the Committee. 


Manufacture of Forgings 

1203 The forgings are to be gradually and uniform!y 
forged from ingots from which at least 5 per cent of the 
total weight of the ingot is removed from the bottom and 
not less than the following percentages of the total weight 
from the top of the ingot:— 


Weight of Ingot Minimum top discard 


Below 2 tons es 0s 15 per cent 
2tod5tons ... ves eee 18 per cent 
Over 5 tons ... aes ee 25 per cent 


1204 The sectional area of any part of the forging (as 
forged) is not to exceed:— 

One third of the sectional area of the ingot where the 
length at any diameter is greater than its diameter. 

Two thirds of the sectional area of the ingot where 
the length at any diameter is less than its diameter, 
e.g., a collar. 

Sleeves are to be hollow forged or hollow rolled where 
practicable. 


1205 The forgings are to be made with sufficient 
material on the portion on which the teeth will be cut to 
allow not less than the following amounts being machined 
from surfaces of the finished forging before heat treatment, 
but\leaving } inch on all surfaces :— 

Large forgings for pinions 6 inches and over in diameter 
over the toothed portion when finished—1 inch on 
diameters. 

Small forgings for pinions under 6 inches in diameter 
over the toothed portion when finished—? inch on diameters. 


Heat Treatment 


1206 The forgings may be normalised and tempered 
or, alternatively, may be oil hardened and tempered. 
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Test Pieces 


1207 LonerrupmaL Trsts.—One set of longitudinal 
test pieces, comprising tensile, bend and impact tests, is to be 
taken from one end of each pinion forging (or multiple 
forging), but if the length of the forging (or multiple forging) 
exceeds 48 inches, a set is to be taken from each end. 


1208 TRANSvERSE Testsi—Where the diameter of 
the body portion of the pinion or sleeve forging exceeds 
8 inches, one set of transverse test pieces, comprising tensile, 
bend and impact tests, is to be taken from one end of the 
body portion or sleeve, but if the length of the body portion 
or sleeve exceeds 30 inches, a set is to be taken from 
each end. 

In the case of single forgings having two body pieces 
and multiple forgings, where the sum of the lengths of the 
sleeves or body portions, including centre journals, exceeds 
30 inches and the diameter exceeds 8 inches, one set of 
transverse test pieces is to be taken from each of the two 
outer ends of the multiple of sleeves or the end body portions 
of the forging. 


These transverse tests are additional to the longitudinal 
tests required to be taken from pinion forgings. 

Where transverse tests are required from a pinion 
forging, but the difference in the diameters of the body por- 
tion and journal is such that it is not practicable to obtain 
transverse test pieces adjacent to the body portion, these 
should be taken from the ends of the forging. 


Batch Testing 


1209 Where a number of pinion forgings of the same 
dimensions are forged separately from the same cast and 
heat treated together in batches, and each forging does not 
exceed either a length of 48 inches or a weight of 3 cwts. as 
forged, the following test procedure may be adopted. 

Sufficient material for test purposes shall be left on 
5 per cent of the forgings constituting a heat treatment 
batch, the minimum number being two forgings per batch. 
Sets of longitudinal and transverse tests from each of 
these forgings in accordance with the foregoing and includ- 
ing sulphur prints may be taken as representative of the 
batch. The results of these tests are to be confirmed by 
Brinell tests carried out on all forgings in accordance with 
1214. 


Mechanical Properties 


1210 The forgings after heat treatment are to have 
the mechanical properties as detailed in 1211 to 1215. 


QUALITY AND TESTING OF MATERIALS 


Tensile Tests 

1211 The ultimate tensile strength, measured on a 
standard test piece 2 inches by *564 inch diameter, is to be 
not less than 40 tons per square inch, longitudinal and 
transverse.- 

The yield point is to be not less than 60 per cent of the 
ultimate tensile strength, longitudinal and transverse. 

The elongation is to be not less than 23 per cent in 
2 inches longitudinal and 16 per cent in 2 inches transverse. 


Bend Tests 


1212 The longitudinal and transverse bend test pieces 
are to withstand, without fracture, being bent through an 
angle of 180 degrees, the internal radius of the bend being 
not greater than } inch. 

The dimensions of the test piece are to be 3 inch by 
® inch, 


Impact Tests 


1218 ‘Test specimens cut longitudinally 10 mm. square 
with a V notch 2 mm. deep having an included angle of 45 
degrees with -25 mm. radius at root, are to give a value of 
not less than 35 ft. lb. in the case of oil hardened and tem- 
pered steels and not less than 20 ft. lb. in the case of normal- 
ised and tempered steels. 

Where the test pieces are cut transversely the foregoing 
values are to be 20 ft. Ib. and 15 ft. lb. respectively. 


Brinell Tests 


1214 Brinell tests are to be taken on all forgings, 
after machining to } inch over the finished diameter 
after heat treatment. The impressions are to be taken at 
each end of two diameters at right angles in three different 
positions over each toothed portion of the pinion. The forg- 
ing will be considered sufficiently uniform if there 1s not 
more divergence than 30 in Brinell’ number between any 
two readings. 


Sulphur Prints 


1215 Sulphur prints are to be taken over the whole 
of the body portions of the forging on which teeth are to be 
cut, and in addition from each end of the body portions. 


Gear WHEEL Rims 
Manufacture of Forgings 
1216 The rims are to be gradually and uniformly 
forged or rolled from ingots from which top and bottom dis- 
cards, not less than required in the case of pinions, have been 
taken. 
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The forging for a single gear wheel rim is to be made 
sufficiently long to allow one set of transverse test pieces, 
comprising tensile and bend tests, to be taken from one end 
of the forging. In the case of multiple forgings, one set 
of transverse tests taken from each end of the forging will 
be sufficient, provided all the portions cut from the multiple 
forging are heat treated together. 


Batch Testing 


1217 Where a number of gear wheel rims of the same 
dimensions are forged from the same cast and heat treated 
together in batches, and do not exceed 3 cwts. each as forged, 
the following test procedure may be adopted. 


Sufficient material for test purposes shall be left on 
5 per cent of the forgings constituting a heat treatment 
batch, the minimum number being two forgings per batch. 
Sets of transverse tests from each of these forgings in accord- 
ance with the foregoing may be taken as representative of 
the batch. 


Heat Treatment 


1218 All rim forgings after completion are to be 
efficiently normalised. 


Mechanical Properties 


1219 The forgings after heat treatment are to have 
the mechanical properties as detailed in 1220 to 1226. 


Tensile Tests 

1220 The ultimate tensile strength, measured on a 
standard test piece 2 inches by *564 inch diameter cut cir- 
cumferentially, is to be between the limits of 31 and 35 tons 
per square inch. The sum of the tensile breaking strength 
in tons per square inch and percentage of elongation, 
measured on a standard test piece, is to be not less than 57. 


Dimensions of Bend Test Pieces 

1221 The bend test pieces are to be machined to a 
rectangular section 1 inch wide by 3 inch thick, with the 
edges rounded to a radius of ,), of an inch. 


Bend Tests 

1222 The bend test pieces are to withstand, without 
fracture, being bent cold through an angle of 180 degrees, 
the internal radius of the bend being not greater than 3 inch. 
They are to be bent over the thinner section. 
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General 

1223 Gear wheel rims may be made of steel having a 
greater ultimate tensile strength than 35 tons per square 
inch, but in such cases full details of the mechanical proper- 
ties should be submitted for approval. 


1224 In cases where separate rims are not used and 
the wheels are of solid forged construction, the mechanical 


properties of the material are to comply with 1219 to 1222. ° 


Where, however, such wheels are of cast steel construction, 
full details of the chemical analysis, heat treatment and 
mechanical properties should be submitted for approval. 


1225 All forgings for pinions and wheel rims are to be 
sound and free from defects. Forgings may be rejected 
after the cutting of teeth, if defects are then revealed, 
notwithstanding acceptance during the earlier stages of 
manufacture. 


1226 Steels for parts used in the construction of gear- 
* ing other than pinions and wheel rims shall comply with the 
requirements of P 5 or P LO, as the case may be. 


Section 13 


BOILER TUBES AND PRESSURE PIPES 
General 


1801 The steel is to be made by the open hearth 
process. 

All tubes and pipes are to be free from defects both 
within and without. 


TusBes FoR WaTER TUBE BOILERS AND SUPERHEATERS 


1302 All tubes subject to internal pressure are to be 
solid drawn. 


1803 All tubes under 15 inches external diameter 
are to be cold finished; these, and all other cold-drawn 
tubes, are to be satisfactorily annealed before examination. 


1304 The tensile strength of the material is not to 
exceed 28 tons per square inch, and the elongation is not 
to be less than 30 per cent on a standard test piece C, when 
in the billet or bar form, and is to be certified as such by the 
makers of the steel and of the tubes. 

1305 All tubes up to 10 L.S.G. in thickness are to be 
capable of being flattened by hammering when cold until 
the inner surfaces are not further apart than ,2, inch. For 
those over 10 L.8.G., and not exceeding 6 L.S.G., the 
maximum distance apart is to be 445 inch; for those over 
6 L.S.G., and not exceeding 3 L.8.G., the maximum distance 
apart is to be 43 inch; and for those whose thickness 
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exceeds 3 [..8.G., the maximum is to be 33 inch. In all 
cases after undergoing such tests there are not to be any 


signs of cracking or other fracture. 


1806 All tubes when cold are to be able to withstand, 
withont cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of :— 


Enlargement of Diameters 
at Ends by means of 


Thickness of Tubes 


Roller 
Expanders 


Drifts 


Up to 10 L.S.G. .-. 12° per cent | 9°5 per cent 
Over 10 L.S.G. & upto 6 L.S.G. _ 9° per cent 7°0 per cent 


Over 6 1.8.G. 


. 6°5 per cent | 5°5 per cent | 


1307 Tubes should be presented for test in batches of 
100 each. Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any 
remaining batches. Each tube so selected is to be subjected 
to the expanding tests, prescribed in 1306, and one tube 
from each batch, which may be a tube that has sustained 
the expansion test, is also to be flattened cold to the extent 
specified in 1305 at three different parts of its length, of 
which one position is to be at or near the middle of the 
tube, and the flattened portions are to be in three different 


planes. The tubes are to pass these tests without sigus of 
cracking. 
1808 Should one of the selected tubes fail to with- 


stand either of these tests, two further tubes are to be 
selected from the batch and be subjected to both the 
prescribed tests. If further failure occurs the particular 
batch of tubes is to be rejected as unsatisfactory. 


1309 Every tube is to be tested at the tube maker's 
works by hydraulic pressure in accordance with the follow- 
ing table governing the relation between the test pressure 
and the design pressure. 


Design pressure = DP. 


Minimum test pressure. 
Ib. per square inch 


Ib. per square inch 


= me eS -| 


| Up to and including 500 1000 
| Over 500 up to and wT 
including 1000 2<xieDP 
Over 1000 


DP + 1000 


QUALITY AND TESTING OF MATERIALS 


1810 The manufacturer's certificate of the results of 
the foregoing tests may, at the discretion of the Surveyor, 
be accepted provided each tube is delivered with 1 inch 
in excess of the finished length, which excess is to be partly 
severed for flattening to the extent prescribed in 1805. 


1811 Every tube delivered is to be straight (unless 
otherwise specified) and is to be practically concentric 
throughout its length. The tolerance or deviation from 
the specified thickness, measnred at any point, is to he 
within the following limits :— 


Permissible variation 
External diameters of tubes 


Hot Finished Cold Finished 


Per cent 
oy ( — 50 
H { + 10°0 


| 14 ins. up to 24 ins.... 


seal 


P 2 : 59 i{ — 5:0 

rey 9! 1 g | 

Over 23 ins. up to 43 ins... | + 15-0 | 1 10°0 
= 


Over 4} ins. 


Psaeal 


The external diameter of the tubes, measured at any 
point, is to be within the following tolerances of the speci- 
fied diameter :— 


Permissible variation 


External diameters of tubes 


Hot Finished Cold Finished 


{ + gy inch; + 0 per cent 
) — yl,inch| - 1 per cent 
| + 1lpercent} + 0 per cent | 
* || = Lpercent| — 1 per cent 


1} ins. and below 23 ins... 


24 ins. and over 


Boi1LER SMOKE TUBES 


Lap Welded or Seamless 

1312 The tensile strength of the material is not to 
exceed 28 tons per square inch, with a minimum elongation 
of 20 per cent on a standard test piece having a gauge 
length of 8 inches. 


1318 The tolerance or deviation from the spectied 
thickness, measured at any point, is to be within the follow- 
ing limits :— 

— 10 per cent 
+ 10 per cent 
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1814 The external diameter of the tubes, measured 
at any point, is to be within the following tolerances of the 
specified diameter :— 


External diameter of tubes Permissible variation 


{ — 1 per cent 


ie: 

Blow 2h Wsvew sie vin dnh? age HIG + meine | 
en 

24 ins. and over... ...0 ... os { + 1 per cent | 


PRESSURE PIPES 
Seamless Pipes 
1815 The tensile strength of the steel is to be 
between 23 and 80 tons per square inch, with a minimum 


elongation of 20 per cent on a standard test piece having 
a gauge length of 8 inches. 


Lap Welded Pipes 

1316 The tensile strength of the steel is to be 
between 22 and 28 tons per square inch, with a minimum 
elongation of 25 per cent on a standard test piece having 
a gauge length of 8 inches. 


Section 14 


BRONZE PROPELLERS AND BRONZE PROPELLER 
BLADES 


Number of Tests 


1401 At least one tensile test is to be taken from 
each casting. 


Dimensions of Test Piece 


1402 The tensile test pieces are to be turned so as to 
have a diameter of °564 inch or *798 inch, with a gauge 
length of 2 inches. 


Tensile Tests 


1403 ‘The tensile breaking strength determined from 
test pieces of standard dimensions is to be not less than 
28 tons per square inch, and the sum of the tensile break- 
ing strength and percentage of elongation measured on the 
standard test piece, is to be not less than 48. In no case, 
however, is the percentage of elongation to be less than 15. 
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Section 15 


ANCHORS 


Process of Manufacture 

1501 Anchors are to be made of forged wrought iron, 
or forged open hearth ingot steel, or cast steel; the use of 
Bessemer steel is prohibited. 

1502 Each important part of a forged anchor is to 
be plainly marked by the makers with the words “forged 
wrought iron,” or “forged open hearth ingot steel,” as the 
case may be. 


1503 Steel anchor shackles are to be forged and 
unwelded, or may be of cast steel provided the material of 
which they are manufactured complies with the require- 
ments of P 9. 


Tests of Anchors 


1504 All anchors, including stream and _ kedge 
anchors weighing more than 168 lbs. inclusive of stock, 
are to be tested in accordance with the requirements of 
the following table and the certificates of test produced. 


WEIGHTS AND CORRESPONDING PRoor STRAINS OF ANCHORS 


Weight | Test | Weight | Test | Weight | Test Test | Weight Test | Weight | Test 
Cwts Tons Cwts Tons Cwts Tons Tons Cwts Tons Cwts Tons 
14 33 74 9.2, | 144 | 1625 2812 | 488 | 41 944 | 65,3, 
1} 3i8 14 913 | 15 163° 29 | 49h | 42d 95 653%5 
13 doy 73 918 15} 1634 29y5 | 51 43 98 6655 
2 4g 8 1035 16} 1733 8035 524 4338 | 100 6735 
2} 4i6 81 10x45 | 163 18 3035 | 545 45gi5 | 1015 | 6735 _ 
21 5 8) | 1033 | 17 1825; 303% | 56t | 460% | 1045 | 6833 
23 5aey 83 | 1033 | 174 | 1833 81s |_58 A7xo; | 105} | 691% 
3 518 9 11g, | 18% | 1933 3132 | 60 | 48,5 | 109 7032 
3t 538 91 | 118, | 19 1933 g2i6 | 61h | 49% | 1094 | 7036 
34 518 | 11448 | 20h} 212, 332, | 633 | 50s’ | 1184 | 72s% 
3} 633 92 | 1138 | 21 2113 338, | 65 51 | 118 74 
4 835 10 12 21} | 2146 sais | 68 | 523§ | 1224 | 7556 
4} 612 10} 12.4; 22 2225 3455 684 | 523§ | 127 7630 
4h 637 | 102 | 128, | 225 | 2228 gauge | 72 | 5448 | 182 | 7838 
43 730 103 | 1238 | 23} | 23,8, 35g, | 723 | 55 137 XOgh5 
5 7x0 11 1217 | 23) | 2318 3518 | 76 | 5638 | 142 8133 
5} | 74 | 113 | 183% | 244 | 245% 863%, | 77 | 57s5 | 1474 |_83s% 
5} 736 113 1Se5 120 2418 872, | 80 5845 | 153 85 
53 8 113 1333 254 25.55 3745 | 81t 59g | 159 8630 | 
6 855 12 1317 | 264 | 26 3838 | 83h | 60s. ce 
6 | 839 | 124 | 14,8 | 273 | 2638 “| 8958, | 854 | 6lsts ’ 
64 833 13 1415 | 28 27 2, 3917 87 6143 
63 | 9 13, | 153, | 284 | 2738 4019 | 90 | 63s 
7 9.55 14 1512 | 29h | 2895 41g, | 91 | 683 
| 


The weight given in the above Table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 
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Section 16 


CAST STEEL ANCHORS 
General 


1601 All cast steel anchors in addition to under- 
going the statutory tests are to be subjected to the percussive, 
hammering and bending tests detailed in this Section. 

These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Surveyors. 


Percussive Test 


1602 The anchor, or where anchors are made in more 
than one piece, each piece is to be raised a given height 
and then dropped on a steel or iron slab. 

For weights of 15 ewts. and below, the height is to be 
15 feet, and for weights above 15 ewts. the height is to be 
12 feet. 

The lowest part of the anchor or piece when suspended 
is to be at least the given height above the slab upon which 
it is to be dropped. 


1603 An anchor of the Admiralty pattern is first to 
be raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 

It raised a second time to the 
given height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 


is then to be 


1604 The slab for the horizontal test is to be of steel 
or iron, well laid on a solid concrete foundation to the 
satisfaction of the Surveyor. 

1605 If theslab on which the anchor falls is broken 


by the impact the test is to be repeated until a slab is made 
that does not break. 


1606 The blocks for the vertical test are to be solid 
and of sufficient height to prevent the crown of the anchor 


from touching the slab, and are to be to the satisfaction of 
the Surveyor, 
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Hammering Test 


1607 Provided the percussive test has been satisfactory, 
the anchor or piece is to be slung and thoroughly hammered 
over its parts with a sledge hammer weighing not less than 
7 Ib., and is required to give under this treatment such a 
clear ring in all its parts as shall satisfy the Surveyor that 
the casting is sound and that no flaws have developed by 
the application of the preceding percussive tests. 


Bending Test 


1608 Cast steel may be passed as sufficiently ductile 
for anchors when a piece of each casting 8 inches in length, 
is cut from the casting, turned to 1 inch in diameter, and is 
then bent cold by hammering through an angle of 90 
degrees over a radius of 14 inches, without showing signs 
of flaw or fracture. 

1609 A piece is to be cast on each cast steel anchor 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated in 1608 to be cut out 
of it, or at the discretion of the manufacturer, it may be of 
sufficient size to enable four test pieces to be cut out of it. 


1610 Where it is only of sufficient size to enable one 
test piece to be cut out of it, that piece is to be subjected to 


‘the bending test required by 1608, and should it fail to 


withstand the test the casting is to be rejected. 


1611 Where the piece is large enough to enable four 
test pieces to be cut out of it, one of these is to be turned 
to 1 inch in diameter for a length of 8 inches, and 
bent cold through an angle of 90 degrees over a radius 
of 15 inches, and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 

1612 Should the one test piece not pass this test, all 
or any of the other three test pieces may be tested in a 
similar manner, and should any one of the four test pieces 
pass this test, the anchor, or part of the anchor, as the case 
may be, shall be deemed so far satisfactory. 


Heat Treatment 


1613 Each anchor is to be thoroughly heat treated and 
marked ‘annealed steel.” 
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Section 17 
CHAIN CABLES, STREAM CHAINS AND STEERING CHAINS 


1701 All chain cables, stream and steering chains are to be tested in accordance with 
the requirements of the following tables and the certificates of test produced. 


Stup Link Cuan CaBLEs 


CABLES OF CABLES OF 


| CABLES OF | CABLES OF 
| WrouGutT Iron | SPECIAL STEEL | Minimum WrovuGat Iron | SPECIAL STEEL | yinimum 
Miniei: 2 ul —| Weight Mini-| Weight 
mum| Proved | | Proved _perlength Proved Proved per length 
Size to | Break- to Break- of to Break- to jreak- of 
Statu- ing Statu- ing 15 fms. Statu- ing Statu- ing 15 fms. 
tory Test | tory Test tory Test tory Test 
Test | Test Test Test 
== a It 2 
Ins.| Tons | Tons Tons Tons | Cwts. Tons Tons | Tons Tons Cwts. 


72 100,8; | 100,8;| 1417, | 30 


7 4 a | 8 > ae | | 3 
ta} 3y'5 Ayo | 410 ‘yr ca 


ts| 4% | 62 | 64% $5 ae 76485| 107p5 | 10775) 1493 | 314 


i 


Ye} 58 |. Sif | Tes | 1s | 28 81 | 1134 | 1133 | 159,%, | 333 


861 | 120,%, |120,%,| 168%, | 353 


912 | 12745 | 12725] 178% | 37% 
96} | 1343 | 1849 | 188} 40 
10148; | 14275 | 142,1,| 198% | 42 


106,%| 1495 | 1498 | 2093, | 444 


} 11245 15758 | 15742 | 220; | 47 


27 2, 21116,7,| 168 | 163% | 228,%, 
Ive | 903; | B05 | 28% | 42 | 83 '120,8,| 169} |169} | 237 
1y%| 222 | 344 | Sly | 47 | 94 125yy | 175% | 1754 | 245% 


1y;| 258 | 38 | 354%, | 53,3, | 102 129,3,| 181 |181 | 253, | 574 


14| 288 | 423 | 894,] 59 | 12 138, | 1863 |1863 | 261,%, 
ivx| 81 | 46 | 48%, | 65:6 | 13} a7 | 192g |192§ | 260, | 628 


¢/141,7,| 1988 | 1983 | 27775 | 654 
145,85 | 204; | 2047 | 28575 | 688 


149;% | 209; |209v0| 298r'6 |_ 71d 


1583 | 215} |215} | 301y5 | 74} 


LT yo | 220% 2203 | 309y5 | 773 


16148, | 22652, | 226,%| 31675 | 80% 


165,45 | 231y%5 | 231yo| 32475 | 835 
169} | 2369 [2363 | 331y% | 865 
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Wrovcut Iron SHort Link Cuain CaBLes Section 18 
STEEL WIRE TOWLINES, HAWSERS AND WARPS, 
P d Minimum r d Minimum 
i-| gs Weight |Mini- a hy Break- | Weight AND STANDING RIGGING 
Statu- per lengthjmum Statu- ing per length General 
Tow — = ; 1801 Each manufacturer is required to provide on his 
premises machines suitable for making the prescribed tests 
ee ~ | ‘Tons as satisfactorily, and the works are to be at all times open to 
the inspection of the Surveyors, who are empowered to 


retest any rope for which a certificate has been issued by 
the manufacturer. Periodical inspections should be held at 
intervals not exceeding two years. 


Certificates 

1802 Printed forms of certificates, approved by the 
Committee, are to be signed by the manufacturers, and 
will be supplied to them upon application to the Secretary. 


Material 

1803 The wire used in the manufacture of the ropes 
is to be drawn from steel billets made by the open hearth 
process, and is to have the following ultimate tensile 
strength :— 


For standing rigging wire ropes 45 to 55 tons per 
square inch, for towlines, hawsers and warps 80 to 95 tons 
per square inch. The wire is to be of homogeneous quality, 
free from defects, and of smooth uniform finish. 


Galvanising 


1804 The wire is to be galvanised to the satisfaction 
of the Surveyors. 


Construction of Ropes 

1805 Steel wire rope for standing rigging is to be 
composed of 6 strands each of 7 wires (6 over 1), the strands 
being closed over a fibre core; no fibre is to be used in 
the strands. 


1806 Steel wire rope for towlines, hawsers and warps 
may be of flexible construction of 6 strands, each of 12 wires 
laid round a fibre centre, the strands being closed over a 
fibre core; or of special flexible construction of 6 strands 
each of 24 wires (15 over 9 over a fibre centre), the strands 
being closed over a fibre core; or of special flexible con- 
struction of 6 strands each of 30 wires (18 over 12 over a 
fibre centre), the strands being closed over a fibre core. 


Tests 

1807 A portion of each steel wire rcpe is to be tested 
to destruction and its ultimate breaking load must not be 
less than that prescribed in the table. If facilities are not 
available for making this test on the rope, then a specimen 
is to be cut from the rope and each wire tested separately 
to destruction. : 
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In this case the minimum breaking load of the rope 
shall be considered to be the sum of the aggregate breaking 
loads of the individual wires, less a percentage for laying 
up, as follows :— 


BX 7 secrvecvevccees 5 per cent 
ie ob] ar saceoeecr oct 74 per cent 
GX Db crecscesesreere 10 per cent 
6. X BO secerseevevress 124 per cent 


The wire shall stand being wrapped tightly eight times 
around its own diameter, and subsequently unwrapped with- 
out showing any signs of fracture of the steel. 6 wires, 
or 5 per cent of the wires in the rope, whichever is the 
greater, are to be subjected to this test. 


Sizes AND BREAKING TESTS OF STEEL WIRE ROPES 


Galvanised 


Cireum- Standing Relies Galvanised Special 
ference | Rigging | Wire Ropes Flexible Wire Ropes 
of Ropes Wire Ropes 
Es 6x7 6x12 6X24 6X30 
Inches ~ ‘Tons ai Tons } Tons al Tons 
1 18 2°0 25641 26 
1} 2-9 oe 44 3:6 
14 4-2 48 61 | de 
1% | 58 6-4 87 | 75 
2: 76 8:3 11-2 10:0 
24 9°D - 10°8 14-7 Loses 
24 26| «#118 13°2 17-7 15-2 
24 TUS ile O72 STi ie L936 
3 lvl), ashegraare 257 | 235 
8} | 201 P27, 29°7 25°6 
34 28-4 25:7 85:2 30°1 
33 26°9 29°3 399 | BAD 
4 | # 8073 33°2 44-9 40°1 
4} 34°3 36-4 51d 45°6 
44 38-5 43°3 586 | B14 
43 430 | 47-0 646 | 576 
5 47°6 52°8 70°9 64-2 
5} 52°38 57°6 175 71-2 
} 54 57°0 62°4 84-4 76°6 
54 91:5 82°3 
6 | 99°71 92°] 
6} | 104° 98°3 
6, | 112°3 104:7 
63 | 120°3 bli bp 
7 130°7 120-0 
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Section 19 


APPROVAL OF ELECTRODES FOR ARC WELDING 
IN HULL CONSTRUCTION 


1901 ‘The manufacturer’s plant and method of pro- 
duction of the electrodes are to be such as to ensure reason- 
able uniformity in manufacture. 


1902 Electrodes will be approved by the Committee 
subject to compliance with the following tests. 

The test pieces are to be prepared in the presence of 
the Surveyor and all tests carried out under his supervision. 
The steel used in the preparation of the test pieces is to 
comply with the requirements of P 4. 


1903 All test specimens are to be prepared and tested 
in duplicate. If one specimen fails to satisfy the test, two 
further specimens may be prepared, both of which must 
prove satisfactory. 


Butt Welds 

1904 Texsine Tesrs—Tensile test specimens of the 
form shown in the sketch are to be prepared. One of the 
specimens is to be of the maximum thickness which would 
normally be welded with square edges, and others, which are 
to be welded with V butts, are to be °38, °62 and *88 inch 
in thickness. The surfaces of the welded joints are to be 
rendered flush on both sides. 


[2 PARALLEL | 


LENGTH. 


2 FoR PLATES 
“38 To -88 
THICKNESS 


Ze FOR PLATES 
BELOW °38 IN 
THICKNESS 


The mean tensile strength of the test specimens for 
each thickness is to be not less than 26 tons per square inch. 


1905 Brenp Tests—Bend tests are to be made on 
specimens similar to those shown above from material *38 
and ‘88 inch in thickness. These are to withstand bending 
without fracture through an angle of 90 degrees over a bar 
of diameter equal to four times the thickness of the test 
piece. The rough edges of the samples may be removed 
by filing or grinding, and the test is to be made so that the 
wide part of the V is in tension. 
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Shear Tests 


1906 Shear tests are to be carried out on specimens 
prepared as shown in the sketch. 


bey pre, 


The shear strength of the welds is to be not less than 
17 tons per square inch, calculated on the throat thickness. 


Fillet Weld Tests 


1907 Fillet weld tests are to be made on samples 
2 inches in width as shown in the sketch. 


| 
Vv 


They are to withstand a tensile load, applied in the 
direction shown, of 73 x t tons, t being the throat thickness 
of the welds. 


Vertical and Overhead Tests 

1908 Where it is desired by the manufacturers to 
demonstrate that an electrode is suitable for vertical or 
overhead welding, tensile and bend tests are to be made 


from plates *388 inch in thickness, together with fillet weld 
tests, as set forth in 1904, 1905 and 1907, for each position 
for which approval is sought. 

An indication will be given in the list of approved 
electrodes of the positions of welding for which the electrode 
has been approved. 


Deposited Material Tests 


1909 ‘Tensile, bend and impact tests are to be made 
on metal deposited from the electrode. The samples for 
the tensile and bend tests are to be prepared as shown in 
the sketch, the diameter being °564 inch. 


‘ 

rt 
‘ 
a 
| eee erence n- GAUGE LENGTH.-----------=} |! 
\ \c--=Parallel for a length of not less than 8 times the dia meter.--- I i 
« ~-With enlarged ends :—Parallel for a length of not less than 9 times=—.30 


the reduced diameter. 


The minimum breaking strength is to be 26 tons per 
square inch and the minimum elongation 18 per cent. The 
samples are to withstand bending to 120 degrees without 
fracture over a bar having a diameter twice the diameter of 
the test piece. 

The impact tests are to be made on a standard form of 
Izod test piece as shown in the sketch. 


ao strikes here 


; 45°included angle . - 22mm- - 


—— 28mm. 
¥ 


BA cath paite teak ett oe em eee Ly 


Taree Notcu Test PIece. 


The depth of the notch is to be 2 mm. the included 
angle 45 degrees, and the radius at the root *25 mm. 

The average value for each specimen is to be not less 
than 30 ft. lb. Other forms of impact test may be adopted 
with suitably modified values. 


Chemical Analysis 

1910 Chemical analyses of the metal of each type of 
electrode and of the deposited material of a weld made by 
the same electrode are to be supplied. 


1911 The Committee is to be notified of any altera- 
tion proposed to be made in the process of manufacture 
subsequent to approval. 


P 1906 - P 1911 


Chapter P 


Maker’s Certificate 

1912 ach carton or package of approved electrodes 
is to contain a certificate from the manufacturer on the 
following lines :— 

“The Company certifies that the composition 
and quality of these electrodes conform with those of 
the electrodes used in making the test pieces submitted 
to and approved by the Committee of Lloyd’s Register 
of Shipping.” 


Periodical Inspection of Makers’ Works 

1913 All establishments where approved electrodes 
are manufactured shall be subject to periodical inspection 
by the Surveyors. These visits will take place as may be 
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considered necessary by the Committee but at least once a 
year. On these occasions samples, selected by the Surveyors, 
of each of the electrodes manufactured by the makers and 
appearing in the Society’s approved list, will be subjected 
to the tests given in 1914. 


1914 Tensile, elongation and bend tests in duplicate 
are to be made on specimens of deposited material as set 
forth in 1909. The specimens for tensile and elongation 
tests may be -424 inch in diameter with a gauge length of 
1} inches; if this gauge length is adopted, the minimum 
elongation is to be 23 per cent. 


1915 The Committee may require, in any particular 
case, such additional tests as may be considered necessary. 


Chapter P 


TENTATIVE REQUIREMENTS FOR ALUMINIUM ALLOYS 


Section 20 


ALUMINIUM ALLOY PLATES AND SECTIONS 
General 


2001 Aluminium alloys used in the construction 
of ships classed, or proposed for classification, in the 
Society’s Register Book, are to comply with the 
following requirements. 


These requirements, however, are not intended to 
apply to sheet alloy less than -18 inch thick, or to small 
sections. Where material of these scantlings is used, 
the physical properties and chemical composition may 
be in accordance with a recognised specification for 
an alloy suitable for marine use. 


Freedom from Defects 


2002 The finished material is to be free from 
cracks, surface flaws and lamination. 


Testing and Inspection 


2003 The prescribed tests and inspections are 
to be made at the place of manufacture prior to 
despatch; but, in the event of any material proving 
unsatisfactory in the course of being worked into ships 
due to faults in manufacture, such material shall be 
rejected, notwithstanding any previous certificate of 
satisfactory testing, and such further tests of the material 
from the same cast may be made as the Surveyor may 
consider desirable. 


Where a continuous melting process is employed 
for the production of ingots, a cast is to be defined 
as the amount of metal tapped from the furnace with- 
out any further addition having been made. 


2004 All test pieces are to be selected by the 
Surveyor and tested in his presence, and he is to satisfy 
himself that the prescribed conditions are fulfilled. 


2005 The manufacturer is to supply to the 
Surveyor at the time of test a certificate of the 
chemical composition of the material submitted for 
approval and, at the discretion of the Surveyor, 
samples may be selected from the material for the 
purpose of check analyses. 
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Additional Tests before Rejection 


2006 Where any of the test pieces first selected 
by the Surveyor do not fulfil the test requirements, 
then :— 

In the case of non-heat-treatable alloys, two 
further tests of the same kind may be made from the 
same plate, or section, but where either of these fail, 
the plate or section from which the test pieces were 
cut is to be rejected. In all such cases further tests 
are to be taken before any material from the same 
cast can be accepted. 


In the case of heat-treatable alloys, the procedure 
laid down above is to be adopted, but the manufacturer 
may, should he so desire, re-heat the whole of the 
material represented by the test piece before the two 
further test pieces are selected. 


2007 Where a tensile test piece breaks outside 
the middle half of its gauge length, and the elongation 
is less than that required by the Rules, the test may, 
at the manufacturer’s option, be discarded and another 
test made of the same plate or section. 


Branding 


2008 Every plate or section is to be clearly and dis- 
tinctly marked by the manufacturer in two 
places with the Society’s brand, thus:— 
indicating that the material has complied 
with the Society’s requirements. 


2009 Material bearing this brand is not to be 
forwarded from the works until the prescribed tests 
have been made by the Surveyor and the mill sheets 
have been signed by him. All material is also to be 
stamped in two places with the manufacturer’s name 
or trade mark and the place where made. Material 
is also to be stamped with numbers, or identification 
marks, by which it can be traced to the cast from 
which it was made. 


Defacing of Rejected Material 


2010 In the event of the material failing to 
withstand the prescribed tests, the Surveyor is to see 
that the Society’s brand, stamped on the plates by 
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the manufacturer, has been defaced by e 
punch marks extending beyond the ° 
brand in the form of a cross, thus:— @ ® e 
denoting that the material has been 

rejected. ® 


Manufacturer’s Certificate 


2011 The mill sheets, presented to the Surveyor 
for signing, shall bear the following certificate printed 
on each sheet, with the name of the firm and initialled 
by the test house manager:— 

“We hereby certify that the material described 
below satisfies the prescribed chemical composition 
and is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 


Facilities for Inspection 


2012 The manufacturer is to adopt a system of 
marking which will enable all material presented for 
inspection to be traced to the original cast, and, in the 
case of heat-treatable material, to the particular 
batch in which it was heat-treated; a batch comprises 
all material simultaneously heat-treated in one furnace 
load. The Surveyor must be given every facility for 
tracing all material to its respective casts and for witnes- 
sing the required tests. When the Surveyor ‘is 
satisfied with the material and with the results of tests, 
he is to be furnished with two copies of the advice notes 
for his signature, one of which is to be forwarded by 
the manufacturer to the shipbuilder, and the other 
‘is to be forwarded by the Surveyor to the Surveyors 
at the port where the ship is to be built. 


Aluminium Alloys not made where Wrought 


2013 Where the alloy is not made at the works 
where it is wrought, a certificate is to be supplied to 
the Surveyor stating the name of the maker of the 
material, also the numbers of the casts for reference 
to the books of the maker. The number of the cast 
is to be marked on each ingot or slab for the purpose 
of identification and the wrought material is also to 
be legibly stamped in two places with the manufac- 
turer’s name or trade mark and the place where finally 
wrought. The material is also to be stamped with 
numbers or identification marks by which it can be traced 
to the cast from which it was made. 
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Additional Tests 

2014 In addition to the tests described hereafter, 
the material may be subjected to additional tensile 
tests at the discretion of the Surveyors. 


Aluminium Alloys of other Chemical Composition or 
Mechanical Properties 


2015 When desired by owners and_ builders, 
consideration will be given by the Committee to 
proposals for the use of alloys differing in chemical 
composition or mechanical properties from those 
provided for in the Rules. 


Section 21 


STANDARD TEST PIECES 


Tensile Test Pieces 


2101 The proof stress, the tensile strength and 
the ductility are to be determined from standard test 
pieces. The test for proof stress shall be carried out 
on each selected test piece either from a stress strain 
curve, by drawing a line parallel to the straight portion 
of the curve and distant from it by an amount representing 
the required maximum permanent elongation, thus 
determining the stress at which line and curve intersect; 
or by subjecting the test piece to the specified minimum 
proof stress and removing the load, when the test piece 
shall not have acquired a permanent elongation, 
measured by an extensometer, greater than that 
required by the Rules. 


Plates and Sections 


2102 Wherever practicable, the wrought surfaces 
are to be retained on two opposite sides of the test 
piece. The elongation is to be measured on a gauge 
length of 8 inches. 


2103 For material more than -875 inch in 
thickness the width of the test piece between the gauge 
points is not to exceed 1} inches; for material -875 inch 
to *375 inch in thickness, inclusive, the width is not 
to exceed 2 inches; for material less than -375 inch 
in thickness the width is not to exceed 24 inches. In 
other respects the test pieces are to conform to standard 
test piece A. (See P 203.) 
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Straightening of Test Pieces 

2104 Any straightening of test pieces which may 
be required is to be done cold, and the test pieces 
shall not receive further heat treatment or mechanical 


working before being tested except by machining to 


shape. 


Section 22 

TESTS AND REQUIREMENTS FOR ALUMINIUM 
ALLOYS 

Chemical Composition 


2201 Plates and sections where of non-heat- 
treatable aluminium alloy are to have the following 
chemical composition :— 


Copper . not more than 0°10 per cent. 
Magnesium... ,, »» 3, 9°50 per cent. 
[ron ... come rh 5 43 0°75 per cent. 
Silicon ao, » 3, 0°60 per cent. 
Manganese ... 1:00 per cent. 
Chromium 0°50 per cent. 
Zinc ... aye or 0°10 per cent. 


2202 Plates and _ sections of heat-treatable 
aluminium alloy are to have the following chemical 


composition :— 


Copper .. not more than 0°10 per cent. 
Magnesium ... 1°50 per cent. 
Iron ... eet ». 3, 0°60 per cent. 
Silicon Raa 1°30 per cent. 
Manganese ... ,. 2 1:00 per cent. 
Chromium ... ,, 0°50 per cent. 
Zine ... eae » + 0°03 per cent. 
Sections 


2203 May be formed by extrusion, rolling or 
by drawing. 


Number of Tensile Tests: Plates 
2204 Plates from the same cast shall be grouped 
in thickness for testing as follows:— 
1:00 inch and over in thickness. 

‘75 inch and less than 1°00 inch. 

‘50 inch and less than ‘75 inch. 

‘18 inch and less than ‘50 inch. 
One tensile test is to be taken from each group. 


11th December 1947 


Chapter P 


Number of Tensile Tests : Sections 

2205 Sections from the same cast of non-heat- 
treatable material shall be grouped in weight as 
follows:— 

Less than 1 Ib. per foot. 

Between 1 lb. and 9 |b. per foot, inclusive. 

More than 9]b., per foot. 

One tensile test is to be taken from each group. 

2206 For sections from the same cast of heat- 
treatable alloy, the groups will be the heat-treatment 
batches as defined in 2012. One tensile test is to be 
taken from each group. 


Tensile Tests : Plates and Sections 

2207 The 0°1 per cent proof stress is not to be 
less than 8 tons per square inch. The tensile breaking 
strength is not to be less than 17 tons per square inch, 
and the elongation, measured on a gauge length of 
8 inches, is not to be less than 10 per cent. 


Occasional Attendance at Works 

2208 Where the Surveyor is not in constant 
attendance at the works, the manufacturer may, with 
the written authority of the Society, comply with all 
the prescribed requirements and furnish the Surveyor 
with a certificate to the effect that the Society’s Rules 
for the testing of aluminium alloys for shipbuilding 
purposes have been complied with in the case of material 
submitted for approval. The Surveyor is then to 
examine the works history sheets for the material 
submitted and, if these are in order, to take check 
tensile tests from the materials. If the material in 
a single cast is of uniform thickness, two tensile test 
pieces are to be selected; if of different thicknesses 
two tensile test pieces are to be selected from the range 
of thicknesses presented. The test pieces are to be 
selected by the Surveyor from the plates or sections 
themselves, and not from shearings previously detached 
from them, and, when marked by the Surveyor for 
testing, they are to be followed, as far as is practicable, 
through the different stages of preparation until the 
tests are completed. If more than one cast is represented 
each cast is to be tested. 

2209 Where the tests are unsatisfactory, the 
whole of the material from the cast is to be rejected 
and the Surveyor is to see that the Society’s brand 
is satisfactorily defaced. 
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APPENDIX 
STEEL MANUFACTURERS 


The following establishments have complied with the requirements for quality and testing of steel and have been 
recognised by the Committee. 
FirMs IN GREAT BRITAIN AND IRELAND. 

Allen, Edgar, & Co., Ld., Imperial Steel Works, Tinsley, Sheffield. (Sveel castings.) 
Alston Foundry Co., Ld., Nent Force Foundry Alston, Cumberland. (Small steel castings. ) 
Appleby-Frodingham Steel Co., Scunthorpe, Lines., 
Appleby Works. (Steel plates and blooms.) 
Frodingham Works. (Sections, bars and blooms.) 
Atlas Steel Foundry and Engineering Co., Ld., The, Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Ld., Renfrew. (Small steel castings.) 
Baird, Archibald, & Sons, Ld., Hlamilton, Lanarkshire. (Sfee/ castings.) 
Bairds & Scottish Steel, Ld., Coatbridge, Lanarkshire. 
Northburn Works. (Steel ingots, billets, sections and bars.) 
Waverley Works. (Sections and bars.) 
Victoria Works. (Sections and bars.) 
Woodside Works. (Sheets and strips.) 
Coats Works. (Sections and bars.) 
Rochsolloch Works. (Sections and bars.) 
Baker, J., & Bessemer, Ld., Kilnhurst Steel Works, near Rotherham. (Jngots and forgings.) 
Beardmore, William, & Co., Ld., Parkhead, Glasgow. (Steel castings, ingots, forgings, billets and blooms.) 
Blackett, Hutton & Co., Ld., Cleveland Steel Foundry, Guisborough, Yorkshire. (Steel castinys.) 
Blaenavon Co., Ld., near Pontypool, Mon. (Steel ingots.) 
Bond’s Foundry Co., Tow Law, Co. Durham. (Small steel castings.) 
Bonnington Castings, Ld., Leith. (Small steel castings.) 
Braby, Fredk., & Co., Ld., Eclipse ron and Galvanizing Works, Glasgow. (Rolling mills for plates up to } inch 
in thickness.) 
British Rolling Mills, Ld., Brymill Works, Tipton, Staffs. (Cold drawn bright steel bars.) 
Brockhouse Castings, Ld., Wednesfield, Wolverhampton. (Small steel castings.) 
Brown Bayley Steels, Ld., Sheffield. (Steel ingots, forgings and bars.) 
Brown, The David, Foundries Co., Penistone, Yorks. (Steel castings.) 
Brown, Lenox & Co., Ld., Pontypridd. (Sree! castings.) 
Cargo Fleet Iron Co.. Ld., Cargo Fleet, Middlesbrough. (Sections and bars.) 
Carntyne Steel Castings Co., Ld., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Ld., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 
Clyde Alloy Steel Co., Ld., Craigneuk Works, Flemington, Motherwell. (Steel castings.) 
Coghlan Forge & Rolling Mills, Ld., and Coghlan Bright Steel, Ld., Hunslet Forge, Leeds. (Rolling mills 
for bars; forgings.) 
Coltness Iron Co., Ld., Newmains, Lanarkshire. (Steel castings.) 
Colvilles Ld., 
Dalzell Steel and [ron Works, Motherwell, Lanarkshire. (Plates, sections, bars and blooms.) 
Clydebridge Steel Works, Cambuslang, near Glasgow. (Plates.) 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
Consett Iron Co., Ld., Blackhill, Durham. 
Consett Iron Co., Ld., (Jarrow Mill), Blackett Street, Jarrow-on-Tyne. (Rolling mills for sections and rounds. ) 
Crofts (Engineers), Ld., Thornbury, Bradford. (Steel castings.) 
Cruikshank & Co., Ld., Denny Iron Works, Denny, Stirlingshire. (Small steel castings.) 
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Darlington Forge Ld., Albert Hill, Darlington. (Castings, ingots and forgings.) 
Darlington & Simpson, Rolling Mills Ld., Darlington. (Rolling mil/s for small sections and bars.) 
Davy & United Roll Foundry, Ld., Empire Works, Haverton Hill, Billingham, Co. Durham. (Steel castings.) 
Dorman, Long & Co., Ld., 
Britannia Works, Middlesbrough. (Sections and bars.) 
Cleveland Works, South Bank, Middlesbrough. (Sections and bars.) 
Redcar Works, Redcar. ( Plates.) 
English Steel Corporation, Ld., 
North Street Works, Openshaw, Manchester. (Steel castings, forgings, bars and plates up to § inch in thickness.) 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (Steel ingots, forgings and castings.) 
Etna Iron and Steel Co., Ld., Motherwell, Lanarkshire. (Rolling mills for sections and bars.) 
Firth, Thomas, & John Brown, Ld., 
Atlas Works, Sheffield. (Jnqots, forgings, rolled bars and billets.) 
Norfolk Works, Sheffield. (Steel castings and rolled strips.) 
Scunthorpe Works, Scunthorpe, Lines. (Steel castings.) 
Firth Vickers Stainless Steels, Ld., Sheffield. (Rolling mills for plates, bars and sections; also steel castings.) 
Fox, Samuel, & Co., Ld., Stocksbridge Works, near Sheffield. (Sfeel ingots.) 
Glanmor Foundry Co., Llanelly. (Steel castings.) 
Guest, Keen & Nettlefolds, Ld., 
Castle Works, Rolling Mills, Cardiff. (Rolling mills for bars and strips.) 
Cwmbran Works, near Newport, Mon. (Rolling mills for flat, round and angle bars.) 


Guest Keen Baldwins Iron & Steel Co., Ld., Hast Moors Steel Works, Cardiff. (Steel ingots, blooms and billets ; 
sections and bars.) 


Hadfields, Ld., East Hecla Works, Sheffield. (Steel ingots, blooms, billets, forgings, bars, special sections and castings.) 
Halesowen Steel Co., Ld., The, Halesowen, near Birmingham. (Cold drawn bright steel bars.) 
Hamilton, A., & Sons, Ld., Victoria Foundry, East Moors, Cardiff. (Small steel castings.) 
Head, Wrightson & Co., Ld., Thornaby-on-Tees. (Steel castings.) 
Hopkinsons, Ld., Britannia Works, Huddersfield, Yorkshire. (S/eel castings.) 
Hyde, Robert, & Son, Ld., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings.) 
Clarendon Works at Chesterfield. (Small steel castings.) 
Industrial Steels, Ld., Stevenson Road, Sheffield. (Steel ingots, blooms, billets and bars.) 
Jackson, Ld., Salford, Manchester. (Steel castings.) 
Jarrow Metal Industries, Ld., Western Road, Jarrow. (Steel castings.) 
Jessop, W., & Sons, Ld., Brightside Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Jopling, B., & Sons, Pallion, Sunderland. (Steel castings.) 
Kirkstall Forge Engineering, Ld., Leeds. (Rolling mills for bars, steel forgings and heavy drop forgings.) 
Kryn & Lahy (1928), Ld., Letchworth, Hertfordshire. (Steel castings.) 
Lake & Elliot, Ld., Engineers and Founders, Braintree, Essex. (Small s/eel castings.) 
Lanarkshire Steel Co., Ld., Motherwell, Lanarkshire. (feel sections.) 
| Lancashire Steel Corporation, Ld., Irlam, Manchester. (Billeds, bars, sections, and steel castings.) 
Pearson & Knowles Works, Warrington, Lancs. (Rolling mills for sections and bars.) 
Leyland Motors Ld., Farington Steel Works, Leyland, Lancs. (feel castings.) 
Lilleshall Co., Ld., St. George’s, near Oakengates, Shropshire. (Rolling mills for sections and bars.) 
Lloyd, F. H., & Co., Ld., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
Lysaght, John, Ld., Scunthorpe, Lincs. (Steel ingots, billets and slabs.) 
Martins, (Dundyvan) Ld., Coatbridge, Lanarkshire. (Rolling mills for sections.) 
Mills, Exors. of James, Ld., Bredbury Steel Works & Rolling Mills, near Stockport. (Rolling mills for steel bars.) 
Ministry of Supply, Barrow Works. 
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Ministry of Supply, Monk Bridge Factory, Leeds, 12. (Rolled bars and forgings.) 
Monks, Hall & Co., Ld., Warrington. (Rolling mills for bars.) 
National Steel Foundry (1914), Ld., The, Kirkland Works, Leven, Fifeshire. (Sv/eel castings.) 
North British Steel Foundry, Ld., The, Balbardie Steel Works, Bathgate. (Small sleel castings.) 
Osborn, S., & Co., Clyde Steel & [ron Works, Sheffield. (Steel castings.) 
Park Gate Tron & Steel Co., Ld., Rotherham, Yorkshire. 
Parker Foundry (1929) Ld., *Tropenas” Steel Works, Derby. (Small steel castings.) 
Partridge, Jones & John Paton, Ld., Pontymister Foundry, Risea, nr. Newport, Mon. (Steel castings.) 
Patent Shaft & Axletree Co., Ld., Wednesbury, Staffordshire. 
Raine & Co., Ld., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling mills for sections and bars.) 
Redheugh Iron & Steel Co. (1936), Ld., Teams, Gateshead-on-Tyne. (Rolling mills.) 
Renton & Fisher, Ld., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Robertson, Wm., Ld., Latchford, Warrington. (Cold drawn bright steel bars.) 
Round Oak Steel Works, Ld., Brierley Hill, Staffordshire. (Sections and burs.) 
Ryder Brothers, Ld., (Beehive Steel Foundry), Bolton. (Small steel castings.) 
Shaw, W., & Co., Wellington Cast Steel Foundry, Middlesbrough. (Steel castings.) 
Shelton Iron, Steel & Coal Co., Ld., Stoke-on-Trent. (Steel ingots, billets, bars and sections.) 
Skinningrove Iron Co., Ld., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 
Smith & McLean, Ld. 
Gartcosh Works, Gartcosh, Lanarkshire. (hin steel plates.) 
Milnwood Works, Mossend, Lanarkshire. (7hin s/eel plate and light sections.) 
South Durham Steel & Iron Co., Ld., West Hartlepool. (P/ates.) 
Springfield Steel Co., Ld., 1328, London Road, Glasgow. (Steel castings.) 
Stee] Company of Scotland, Ld. 
Blochairn Works, Glasgow. (P/ates.) 
Hallside Works, Newton, Glasgow. (Castings. and sections.) 
Steel Company of Wales, Ld. 
Port Talbot Steel Works, Port Talbot, 8. Wales. 
Margam Steel Works, Port Talbot, South Wales. 
Steel, Peech & Tozer, Sheffield. (Steel ingots, blooms, forgings, rivet and stay bars.) 
Stewarts & Lloyds, Ld. 
Clydesdale Steel and Tube Works, Mossend, Lanarkshire. (Steel ungots and large bore seamless lubes.) 
Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
Alfred Hickman Branch, Bilston, Staffordshire. (Z'ube ingots, rolled billets and bars.) 
Landore, 8. Wales. (Seamless steel tubes for all purposes.) 
Stockton Steel Foundry Co., Ld., Stockton-on-Tees. (Steel castinys.) 
Summersons Foundries, Ld., Darlington. (Small steel castings.) 
Taylor Bros. & Co., Ld., Trafford Park Steel Works, Manchester. (,Sfee/ ingots.) 
Thomas Richard & Baldwins, Ld., Redbourne Works, Scunthorpe, Lincolnshire. (Steel ingots and billets.) 
United Strip and Bar Mills. The Ickles, Sheffield. (Rolling mills for bars.) 
Vickers-Armstrongs, Ld. 
Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Steel castings.) 
Washington Steel Foundries, Ld., Washington Station 8.0., Co. Durham. (Steel castings.) 
West Lothian Steel Foundry Co., Ld., Harthill Works, Armadale, West Lothian. (Small steel castings.) 
Whitehead Iron & Steel Co., Ld., Courtybella Works, Newport, Mon. (Rolling mills for steel strips, bars and sections.) 
Whitehead Thomas Bar and Strip Co., Ld., Redbourne Works, Scunthorpe, Lincs. (Rolling mills for steel bars and strips.) 
Williams, John, & Co. (Wishaw), 1922, Ld., Excelsior Iron & Steel Works, Craigneuk, Motherwell, Lanarkshire. 
(Rolling mills for thin plates.) 
Wolsingham Steel Co., Ld., Wolsingham, Co. Durham. (Steel castings and forgings.) 


431 Chap. P., Appendix 


Chapter P 


LLOYD’S REGISTER OF SHIPPING 


Firms in CouNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. (ALPHABETICALLY ARRANGED.) 


In Germany and Japan, and in countries which were occupied by forces from these nations, in formation regarding the steel 
works is still incomplete and names of the works have only been included if inspection has been carried out since the war. 


Note: The place of residence of the Surveyor giving attendance at each works is shown in parentheses. 


A.l. Iron & Steel Foundry, Ld., Vancouver. (Small steel 
caslings.) (YANCOUVER.) 

A/S Drammens Jernstoberi & Mek-Verksted, Drammen, 
Norway. (Small steel castings.) (OsLO.) 

A/S Strémmens Verksted, near Oslo, Norway. (Steel 
castings.) (OSLO.) 

A.S.S.A. Acciaierie di Susa Societa Anonima, Torino, Italy. 
Head Office at Turin. Works at Susa. (Steel castings.) 
(GENOA.) 

Acciaieria e Ferriera del Caleotto Societa Anonima, Lecco, 
Italy. (Steel ingots, bars, small sections and small forgings.) 
(GENOA.) 

Acciaieria e Tubificio di Brescia, Societa Anonima, Brescia, 
‘Italy. (Steel ingots, sections and bars, steel castings, weld- 
less drawn or water gas welded tubular material.) (GENOA.) 

Acciaierie e Ferriere Lombarde Falck. Head Office: Milan. 
Works at Milan. (Weldless rolled or drawn steel tubes.) 
(GENOA.) 

‘Unione’ Works at Sesto San Giovanni. (S/eel ingots, 
sections, bars, forgings, also steel castings.) (GENOA.) 
‘Concordia’ Works at Sesto San Giovanni. (Rolling mills 
Sor steel plates.) (GENOA.) 

Acciaierie Elettriche Pio Faggian, La Spezia, Italy. (Small 
steel castings.) (GENOA.) 

Acciaierie Valbruna di Ernesto Gresele, Vicenza, Italy. 
(Steel castings, bars, sections and forgings.) (TRIESTE.) 
Aceros de Llodio, Ltda., Llodio, near Bilbao, Spain. (Small 

steel castings, ingots and forgings.) (BILBAO.) 

Aciéries de Gennevilliers, Gennevilliers, Seine, France. 
(Steel castings.) (VYALENCIENNES.) 

Aciéries de Haine St. Pierre et Lesquin, Société Anonyme. 
Haine St. Pierre, Belgium. (Steel castings.) (ANTWERP.) 

Aciéries de Nantes La Madeleine, Nantes, Loire-Inférieure, 
France. . (Steel castings.) (NANTES.) 

Aciéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Qie., Hautmont (Nord), France. (Séeel forgings.) 
(VALENCIENNES. ) 

Aciéries & Miniéres de la Sambre. 

Works at Monceau-sur-Sambre, Belgium. (Rolling mills 
for bars.) (ANTWERP.) 

Works at Nimy, Belgium. (Rolling mills for bars.) 
(ANTWERP.) 

Aciéries Reunies de Burbach-eich-Dudelange “ARBED,” 
Division de Dommeldange, Dommeldange, Luxembourg. 
(Steel ingots, forgings and castings.) (ANTWERP.) 
Division de Dudelange, Greisendahl, Luxembourg. (Roll- 
ing mills for plates up to 8mm. in thickness.) (ANTWERP.) 
Division de Belval, Esch-sur-Allzette, Luxembourg. (Sfeel 
ingots, blooms, billets, bars and angle bars.) (ANTWERP.) 
Division d’Esch, Esch-sur-Allzette, Luxembourg. (Rolling 
mills for bars and sections.) (ANTWERP.) 
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Aktiebolag Svenska Jarnvagsverkstaderna, Linképing, 
Sweden. (Steel castings.) (STOCKHOLM.) 

Aktiebolaget Abjérn Anderson, Svedala, near Malmo, 
Sweden. (Steel castings.) (MAwmMo.) 

Aktiebolaget Bofors, Bofors, Sweden. (J/el/ing furnaces 
and foundry.) (GOTHENBURG.) 

Aktiebolaget Kanthal, Hallstahammar, Sweden. (Steel 
castings and bars.) (STOCKHOLM.) 

Aktiebolaget Motala Verkstad, Motala Verkstad, Sweden. 
(Melting furnaces, rolling mills and forge; also steel 
castings.) (GOTHENBURG.) 

Aktiebolaget Nordiska Armaturfabrikerna, Link6ping, 
Sweden. (Steel castings.) (StOCKHOLM.) 

Aktieselskabet Volund, Maskinfabrik, Kedelsmedie og 
Jernstoberi, Copenhagen, Denmark. (Small steel castings.) 
(COPENHAGEN. ) 

Alan Wood Stee! Company, Conshohocken and Ivy Rock, Pa.» 
U.S.A. (Blooms, billets and thin plates.) (PHILADELPHIA. ) 

Algoma Steel Corporation, Ld., Sault St. Marie, Ontario, 
Canada. (Steel billets, bars und angles.) (TORONTO.) 

Altos Hornos de Vizcaya. S.A., Fabrica de Sagunto, 
Sagunto, Spain. (Steel ingots, bars and sections.) 
(BaRCELONA.) 

Amagasaki Iron & Steel Manufacturing Co., Ld., Kure 
Works. Kure, Japan. (Jngots and steel castings.) (KOBE.) 

American Locomotive Co., Railway Steel Spring Division, 
Latrobe, Pa., U.S.A. (Steel ingots.) (PITTSBURGH, Pa.) 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel Foundries, Newark, N.J., U.S.A. (Steel 
castings.) (New YorK.) 

Ansaldo Societ’ Anonima, Stabilimento Fossati, Genoa-Sestri, 
Italy. (Steel forgings.) (GENOA.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Atlas Steels, Ld., Welland, Ontario, Canada. (Steel ingots 
and bars.) (TORONTO.) 

Australian Iron & Steel, Ld., Port Kembla, N.S.W. (Svee/ 
plates, bars, sections and forgings.) (SYDNEY, N.8.W.) 

Avesta Jernverks Aktiebolag, Avesta, Sweden.  (Sv/eel 
plates, sections and castings; also high pressure air 
receivers.) (STOCKHOLM.) 

Bengal Steel Corporation, Burnpur, India. (Sections and 
angles.) (CALCUTTA.) 

Bethlehem Pacific Coast Steel Corporation, Los Angeles 54, 
Cal., U.S.A. (Round bars.) (LOS ANGELES.) 

Seattle, Wash., U.S.A. (Secfions and bars.) (SEATTLE.) 


South San Francisco, Cal., U.S.A. (Steel ingots, small 
sections and bars.) (SAN FRANCISCO.) 
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Bethlehem Steel Co., 

Bethlehem, Pa., U.S.A. (Steel ingots, forgings, bars and 
sections.) (PHILADELPHIA.) 

Buffalo, N.Y., U.S.A. (CLEVELAND, 0.) 

Johnstown Plant, Johnstown, Pa., U.S.A. (PrrrsBuRGH.) 

Lebanon, Pa., U.S.A. (Rolling mills for bars.) 
(PHILADELPHIA.) 

Sparrows Point, Md., U.S.A. (BALTIMoRE.) 

Steelton, Pa.. U.S.A. (Steel forgings and castings.) 
(PHILADELPHIA.) 

Birdsboro Steel Foundry & Machine Co., Birdsboro, Pa., 
U.S.A. (Steel castings.) (PHILADELPHTA.) 

Bjérneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting furnaces and forge.) (GOTHENBURG.) 

Bradford, Kendall, Ld., Alexandria, Sydney, N.S.W.  (S/ee/ 
castings.) (SypNey, N.S.W.) 

Broken Hill Proprietary Co., Ld., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, bars, sections and 
castings.) (NEWCASTLE, N.S.W.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet. 
Copenhagen, Denmark. (Steel ingots, forgings and castings.) 
(COPENHAGEN. ) 

Canada Foundries & Forgings, Ld., Welland, Ontario. 
(Steel forgings.) (‘ToRoNTO.) 

Canadian Car & Foundry, Steel Foundry Division, Longue 
Pointe, Montreal. (Séeel castings.) (MOonTREAL.) 

Canadian Sumner Iron Works Ld., Vancouver, B.C. (Sima// 
steel castings.) (VANCOUVER.) 

Canadian Tube & Steel Products, Ld., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivets.) 
(MonrreEat.) 

Canadian Unitcast-Steel, Ld., Sherbrooke, Quebec, Canada. 
(Steel castings.) (MONTREAL) 

Carnegie-Illinois Steel Corporation, Chicago, Il]., U.S.A. 
(Curcaco, Int.) 

Carnegie-IIinois Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH.) 

Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling mills.) (PHILADELPHIA.) 

Ceretti, Pietro Maria, S.p.A., Ferriera Dell’Ossola-Villa- 
dossola, Italy. (Sfeel castings.) (GENOA.) 

Ceskomorayska-Kolben-Danek Steel Works (National 
Corporation), Prague, Czechoslovakia. (Steel forgings 
and castings.) (PILSEN.) 

Christiania Spigerverk, Oslo, Norway. (Steel ingols and 
bars, also rivet bars.) (OSLO.) 

Colorado Fuel & Iron Corporation, Minnequa Works, 
Pueblo, Colorado. (Steel ingots, bars and small sections.) 
(CHICAGO.) 

Columbia Steel Company, Torrance, Cal., U.S.A. (Round bars, 
sections and sheets.) (LoS ANGELES.) 

Commonwealth Steel Co., Ld., Waratah, Newcastle, N.S.W. 
(Steel castings and forgings.) (NeEwcastue, N.S.W.) 

Compagnie de Fives-Lille Société Anonyme. Fives-Lille 
(Norp), France. (Stee! ingots, castings and forgings.) 
(VALENCIENNES. ) 

Compagnie des Forges et Aciéries de la Marine et d’ Home- 
court, St. Chamond (Loire), France. (St. ETTENNF.) 
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Compagnie Generale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Steel castings.) (ANTWERP.) 

Companhia Uniao Fabril, Lisbon, Portugal. (Steel castings.) 
(Liszon.) 

Companhia Unido Fabril, Barreiro, Portugal. (S¢eel castings.) 
(Lisgon.) 

Compafia Anonima Basconia, Bilbao, Spain. (BILBAO.) 
Compafiia Auxiliar de Ferrocarriles, Beasain, Guipuzcoa, 
Spain. (Small steel castings and forgings.) (BYLBAO.) 
Compania Euskalduna, Talleres de Elorrietta, Bilbao, Spain. 

(Steel castings.) (BILBAO.) 

Compania Siderurgica Nacional Steel Works, Volta Redonda, 
Est. do Rio de Janeiro, Brazil. (Steel plates and sections.) 
(Rio DE JANEIRO.) 

Crucible Steel Castings Co., Lansdowne, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Crucible Steel Company of America, Pittsburgh Crucible 
Division, Midland, Pa., U.S.A. (PITTSBURGH.) 

Danske, (Det), Staalvalsevaerk A/S, Frederiksvaerk, Denmark. 
(Plates, sections and bars.) (COPENHAGEN.) 

Degerfors Jirnverks Aktiebolag, Degerfors, Sweden. 
(Melting furnaces and rolling mills.) (GOTHENBURG.) 

Dikkers, G., & Co., N.V., Hengelo, Holland. (Small steel 
castings.) (AMSTERDAM.) 

Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) (PH\LADELPHIA.) 

Dominion Foundries & Steel Ld., Hamilton, Ontario, 
(Steel ingots, plates and castings.) (TORON‘O.) 

Dominion Steel & Coal Corporation, Ld., Sydney, 
Nova Scotia. (Steel ingots, billets and sections.) 
(Hatrrax, N.S.) 

Dortmund-Horder Hiittenverein, Dortmund, Germany. 
(Bars and sections.) (DORTMUND.) 

Dunswart Iron & Steel Works, Ld., Benoni, South Africa. 
(Steel castings, ingots, billels and small sections.) (DURBAN.) 

Kast Japan Heavy Industries, Ld., Yokohama Shipyard & 
Engine Works, Yokohama, Japan. (Steel ingots, blooms. 
small foryings and castings.) (YOKOHAMA.) 

Hisenwerke Mulheim-Meiderich Aktiengesellschaft, Mul- 
heim-Ruhr, Germany. (Steel castings.) (DUSSELDORF.) 
Enterprise Engine & Foundry Co., South City, Cal., U.S.A. 

(Sieel castings.) (SAN FRANCISCO.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, forgings 
and castings.) (CLEVELAND, O.) 

Fabrica Italiana Tubi, Societi Anonima, Sestri-Levante, 
Italy. (Stee! ingots, billets and weldless rolled and drawn 
steel tubes.) (GENOA.) 

Fabrica Nacional de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (B1LBA0.) 

Fagersta Bruks Aktiebolag, Fayersta, Sweden (Brukskon- 
cernen.) 

Works at Fagersta. (Steel blooms and billets, forgings 
and rolled bars.) (STOCKHOLM.) 

Works at Forsbacka. (Steel blooms, billets, tubes and 
forged and rolled bars.) (STOCKHOLM.) 

Works at Horndal. (Steel bars and angles.) (STO0CKHOLM.) 

Works at Osterbybruk. (Steel castings.) (STOCKHOLM.) 
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Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Fink] (A.) & Sons Company, Chicago, Ill, U.S.A.  (S/eel 
forgings.) (CHicaco, ILL.) 

First Brno & Kralovo Pole Engineering Works (National 
Corporation), Brno, Czechoslovakia. (Sfeel castings.) 
(PILSEN.) 

Fonderie Acciaierie Milanesi Vanzetti, Milan. (Steel cast- 
ings.) (GENOA.) 


Fonderie Elettriche Pracchi, Milan, Italy. (Small  sieel 
castings.) (GENOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (St. ETreNNE.) 

Forges et Acieries de Volklingen, Gestion Francaise des 
Ancinnes Usines Rochling, Volklingen (Sarre). (Jngots, 
billets, bars and forgings, including alloy steels.) 
(HILBRINGEN-SAAR.) 

Forges et Ateliers de Constructions Electriques de Jeumont, 

_ Jeumont (Nord), France. (S/eel castings.) (VALENCIENNES. ) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto, 
Ttaly. (Steel plates, sections and bars.) (GENOA.) 

Fuji Iron & Steel Co., Ld., Hirohata Works, Hirohata, 

imeji City, Japan. (Steel ingots, billets and plates.) 
(Kosr.) 

Foji Iron & Steel Co. Ld., Kamaishi Works, Japan. 
(Sections and bars.) (YOKOHAMA.) 

Fundiciones Escorsa 8.A., Pi y Margall, 2- Hospitalet de 
Llobregat, Barcelona, Spain. (Steel castings.) (BaR- 
CELONA.) 

General Metals Corporation, Oakland, Cal., U.S.A. (Siee/ 
castings.) (SAN FRANCISCO.) 

General Steel Castings Corporation, Eddystone, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Geneva Steel Company (United States Steel Corp. Subsidiary), 
Geneva, Utah, U.S.A. (Steel plates.) (Los ANGELES.) 


Georgs-Marienhutte A.G., Osnabruck, Germany. (S/eel ingots 
- and bars.) (DUSSELDORF.) 


Giovanni Villa, Societa Anonima, Officine Meccaniche- 
Fucinati-Stampati, Milan, Italy. (Steel forgings.) 
(GENOA.) 

Gussstahlwerk Oberkassel Aktiengesellschaft, Dusseldorf- 
Oberkassel, Germany. (Steel castings.) (DUSSELDORF.) 

Gussstahlwerk Witten Aktiengesellschaft, Witten (Ruhr), 
Germany. (Jngots, billets, sections, bars and forgings.) 
(DussELDorF.) : 

Gutehoffnungshiitte Oberhausen A.G., Werk Sterkrade, 
Sterkrade, Germany. (Steel forgings.) (DUSSELDORF.) 
Hadfields Steel Works, Ld., Alexandria, Sydney, N.S.W. 

(Steel castings.) (SypNey, N.S.W.) 

Hakodate Dock Co., Ld., Hakodate Shipyard, Hakodate, 
Japan. (Small steel forgings and castings.) (YOKOHAMA.) 

Hallstahammar Aktiebolag, Hallstahammar, Sweden. (Steel 
bars.) (STocKHOLM.) 


Harima Shipbuilding Works, Ld., Harima, Japan. (Steel 
castings and forgings.) (KOBE.) 
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Helsingors Skibsvaerft-og Maskinbyggeri A/S, Aktieselskabet, 
Elsinore, Denmark. (Steel ingots, forgings and castings.) 
(COPENHAGEN. ) 
Hitachi Ld., Hitachi Works, Hitachi, Japan. (Steel castings.) 
(YOKOHAMA.) 
Hitachi Ld., Mito Works, Mito-Shi, Japan. (Steel ingots, 
forgings and castings.) (YOKOHAMA.) 
Hitachi Shipbuilding Co., Ld., Chikko Dockyard, Osaka, 
Japan. (Steel castings and forgings.) (Kope.) 
Hiittenwerk Haspe A.G., Hagen-Haspe (Dortmund), 
yermany. (Stee! ingots, plates, bars and sections.) 
(DorTMUND.) 
Hiittenwerke Huckingen A.G., Duisburg, Germany. (Steel 
ingots, plates, sections and bars.) (DUSSELDORF.) 
Hiittenwerk Oberhausen A.G., Oberhausen, Germany. (,S/eel 
ingots, plates, sections and bars.) (DUSSELDORF.) 
Hiittenwerk Rheinhausen A.G., Rheinhausen, Germany. 
(Bars and sections only.) (DUSSELDORF.) 
Hiittenwerke Hoerde A.G., Dortmund Hoerde, Germany. 
(Steel castings, ingots, plates, sections, bars and forgings.) 
(DorTMUND.) 
Hiittenwerke Ilsede-Peine A.G., Peine, Germany. (Stee! 
ingots, billets, sections and bars.) (DUSSELDORF.) 
Ilva Alti Forni e Acciaierie d'Italia: Head Office: Genoa, 
Stabilimento di Bagnoli. (Steel ingots, sections and bars.) 
(NAPLES.) 

Stabilimento di Genova-Bolzaneto. (Sections and bars.) 
(GENOA.) 

Stabilimento di Genova-Voltri. (Rivets.) (GENOA.) 

Stabilimento di Lovere. (Sections, bars, castings and 
forgings.) (GENOA.) 

Stabilimento di Marghera. (Steel castings, also rolling 
mills for small steel sections and bars.) (TRIESTE.) 

Stabilimento di Novi Ligure. (Sections, bars and plates.) 
(GENOA.) 

Stabilimento di Porto Vecchio de Piombino. (Steel ingots. 
blooms, sections and bars.) (GENOA.) 

Stabilimento di Savona. (Sections, bars and _ plates.) 
(GENOA.) 

Stabilimento di Servola. (Steel ingots, billets and plates.) 
(TRIESTE.) 

Stabilimento di Torre Annunziata, Centrale. (,Sieel ingots, 
sections and bars.) (NAPLES.) 

Industrial Steels, Ld., Lidcombe, Sydney, N.S.W. (Steel 
castings.) (SypNnry, N.S.W.) 

Inland Stee] Co., Indiana Harbor, Ind., U.S.A. (Steel ingots, 
blooms, billets and slabs.) (CHICAGO.) 

Ishikawajima Heavy Industries Co., Ld., Tokyo, Japan. 
(Steel castings and forgings.) (YOKOHAMA.) 

Japan Iron & Steel Co., Ld.. Yawata, Japan. (Sveel plates, 
sections, steel ingots and forgings.) (KOBE.) 

Japan Special Steel Co., Ld.. Tokyo, Japan. (Steel forgings.) 
(YOKOHAMA.) 

Japan Steel Works Ld., Muroran, Japan. (Steel ingots, 
forgings and castings.) (YOKOHAMA.) 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH. ) 
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Kaiser Steel Corporation, Fontana, Cal., U.S.A. (Steel ingots 
and plates.) (Los ANGELES.) 

Kanto Special Steel Works, Ld., Yokohama, Japan. (Steel 
Sorgings.) (YOKOHAMA.) 

Kawasaki Heavy Industries, Ld. 

Fukai Plant, Kobe. (Steel plates.) (Kop.) 
Hyogo Plant, Kobe. (Steel castings and forgings.) 
(Kose.) 

Kobe Steel Works, Ld., Kobe, Japan. 

forgings.) (KoOBR.) 

Kockums Jernverk, Kallinge, Sweden. 
(Matmo.) 

Kohlswa Jernverks Aktiebolag. (Melting furnaces, foundry 
forge and rolling mills for bars and small sections at 
Kolsva, Sweden.) (SrockHor.) 

Kokko Chain & Steel Manufacturing Co., Ld., Osaka, Japan. 
(Steel castings and cast steel anchors.) (KowR.) 

Koninklyke Nederlandsche Hoogovens & Staalfabrieken 
N.V. (Royal Netherlands Blast-furnaces & Steel Works 
Lid.), Ymuiden, Holland. (Plates and _ sections.) 
(AMSTERDAM.) 

La Maquinista Terrestre y Maritima, S.A., Barcelona. 
(Steel castings and forgings.) (BARCELONA.) 

Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small steel 
castings.) (PHILADELPHIA.) 

Los Angeles Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) (los ANGELES.) 

Lukens Steel Company, Coatesville, Pa., U.S.A. 
DELPHIA.) 

Luzuriaga, Victorio, 8.L., Pasajes, Guipuzcoa, Spain. (Steel 
castings.) (BILBAO.) 

Lynn Macleod Metallurgy Ld., Thetford Mines, P.Q., 
Canada. (Steel castings.) (MONTREAL.) 

Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Co.), Ridderkerk. (Steel castings.) (ROTTERDAM.) 
Manitoba Rolling Mill Co., Ld., Seikirk, Manitoba, Canada. 

(Steel castings.) (MONTREAL.) 

Manitoba Rolling Mill Co., Ld., Winnipeg, Manitoba, 
Canada, (Steel billets, bars and sections.) (MONTREAL) 
Maritime Steel Foundries, Ld., New Glasgow, Nova Scotia. 

(Small steel castings.) (Hatirax, N.S.) 

Mason & Cox, Ld., Adelaide, 8. Australia. 
(ADELAIDE. ) 

MAVAG Metallurgical Works, National Enterprise, Buda- 
pest-Diosgyér, Hungary. (Steel castings, forgings, plates 
and sections.) (BUDAPEST.) 

Melbourne. Iron & Steel Mills Pty., Ld., Brooklyn, 
Melbourne, Australia. (Sveel ingots.) (MELBOURNE.) 
Mesta Machine Co., West Homestead, Pa., U.S.A. (Steel 

ingols, castings and forgings.) (PITTSBURGH.) 

Metallurgica Vittorio Cobianchi-Soc. Anon. Head Office in 
Milan: Steel Works at Omegna (Novara.) (Steel 
castings.) (GENOA.) 

Midvale Company, The, Nicetown, Philadelphia, Pa., U.S.A. 
(Steel forgings.) (PHILADELPHTA.) 


(Steel castings and 


(Steel castings.) 


(PHILA- 


(Steel castings.) 
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Mining & Iron Works Company, National Corporation, [ron 
Works, Trinec, Ostrava, Czechoslovakia. (Steel bars and 
sections, steel castings.) (PILSEN.) 

Mitsui Shipbuilding & Engineering Co., Ld., Tamano, Japan. 
(Steel forgings and castings.) (KoBR.) 

Nagasaki Steel Manufacturing Co., Ld., Nagasaki Works, 
Japan. (Steel ingots, blooms, forgings and castings.) 
(Kose.) 

National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (PITTSBURGH.) 

National Malleable and Steel Castings Co., Sharon, Pa. (Steel 
ingots and steel castings.) (CLEVELAND, O.) 

Navalmeccanica S/A, Officine Meccaniche e Fonderie, 
Naples, Italy. (Steel castings.) (NAPLES.) 


Nederlandsche Staalfabrieken (v/h J. M. de Muinek 
Keizer), Utrecht, Holland. (Steel ingots, blooms, billets 
and castings ; also steel rivet bars.) (ROTTERDAM.) 


New Fuso Metal Industries, Ld., Wakayama Iron Works, 
Wakayama, Japan. (Small steel ingols and steel tubes.) 
(KKosk.) 

New Nippon Casting Co. Ld., Kawasaki, Japan. (Steel 
castings.) (YOKOHAMA.) 

Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) (NEW- 
port News.) 

Nippon Steel Foundry Ld., Osaka, Japan (Steel castings.) 
(KopeE.) 

Nippon Steel Tube Co., Ld. 

Kawasaki Iron & Steel Works, Kawasaki, Japan. 
(Steel tubes, bars and sections.) (YOKOHAMA.) 

Tsurumi Jron & Steel Works, Tsurumi, Yokohama, 
Japan. (Sleel plates.) (YOKOHAMA.) 

Nisso Seiko Co,, Ld., Oshima Plant, Tokyo, Japan. (Steel 
castings and small forgings.) (YOKOHAMA.) 

Nordische Stahlwerke Bach & Co., Neumunster, Germany. 
(Steel castings.) (KK1EL.) 

Oesterreichisch-Alpine Montangesellschaft, Vienna. 

Works at Donawitz, Styria. (Plates and sections.) 
(VIENNA.) 


Works at Kindberg, Styria. (Rolling mills for small sec- 
tions and bars.) (VIENNA.) 
Olympic Steel Works, Seattle, Wash., U.S.A. (Steel cast- 
ings.) (SEATTLE. ) 
Osaka Chain & Machinery Manufacturing Co., Ld., Kaizurka 
Works, Osaka, Japan. (Small steel castings.) (KOBE.) 
Pacific Car & Foundry Co., Renton, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Pacific States Steel Corporation, Niles. Cal., U.S.A. (Steel 
ingots, sections and bars.) (SAN FRANCISCO.) 

Pacific Steel Castings Co., Berkeley, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 


Pennsylvania Electric Steel Casting Co., Hamburg, Pa., 
U.S.A. (Small steel castings.) (PHILADELPHIA.) 
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Pennsylvania Forge Corporation, Tacony, Philadelphia, Pa., 
U.S.A. (Steel forgings.) (PHILADELPHIA.) 

Phoenix Iron & Steel Co., Phoenixville, Pa., U.S.A. (Sections 
and bars.) (PHILADELPHIA.) 

Pittsburgh Steel Foundry Corporation, Glassport, Pa., U.S.A. 
(Castings.) (PITTSBURGH.) 

“Rakos Matyas” Steel and Metalworks, Csepel, Hungary. 
(Steel tubes.) (BUDAPEST.) 

Ramnas Bruks Aktiebolag, Ramnas, Sweden. (Rolling mills 
for bars.) (STOCKHOLM.) 

Raufoss Ammunisjonsfabrikker. Raufoss, Norway. (Steel 
castings.) (OSLO.) 

“Reggiane” Officine Meccaniche Italiane S.p.A.-Reggio 
Emilia, Italy. (Steel forgings.) (GENOA.) 

Reliance Foundry Co., Ld., Vancouver, B.C., Canada. 
(Steel castings.) (VANCOUVER.) 

Republic Steel Corporation, Cleveland, O., U.S.A. 

Alabama City, Ala., U.S.A. (Mosine, Ata.) 

Buffalo Plant, Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Central oT District, Massillon Plant, Massillon, O., 
U.S.A. (CLEVELAND, O.) 

Chicago Plant, Chicago, Ill., U.S.A. (Caicaco, ILL.) 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and bars.) 

 Gleveland District, Cleveland, 0., U.S.A. (CiEve- 
LAND, 0.) 
Corrigan McKinney Plant. (Slee ingots, blooms 
and billets.) 
Upson Nut Plant. (Round and square steel bars.) 

Youngstown Plant, Youngstown, O., U.S.A. (Prrrs- 
BURGH.) 

Rheinische Réhrenwerke A. G., Mulheim-Ruhr, Germany. 
(Plates.) (DUSSELDORF.) 

Rimamurany Metallurgical Works, National Enterprise, 
Budapest-Ozd, Hungary. (Ingots, plates. bars and sections.) 
(BUDAPEST. ) 

Ruhrstahl A.G., Henrichshiitte, Hattingen-Ruhr, Germany. 
(Steel ingots, plates, forgings and steel castings.) 
(DORTMUND.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. (,Svee/ 
ingots, forgings and steel lubes.) (STOCKHOLM.) 

Saseho Ship Industry Co., Ld., Sasebo, Japan. (Steel castings 

and forgings.) (KOBE.) 

Schneider & Co., le Creusot, France. (St. ETrenne.) 

Schoeller-Bleckmann Stahlwerke A.G., Vienna. Works ai 
Ternitz, Low Austria. (Sleel castings and bars.) Works 
at Muerzzuschlag-Hoenigsberg, Styria. (Steel bars.) 
( VIENNA.) 

Shin Fuso Metal Industries, Ld., Steel Tube Works, 
Amagasaki, Japan. (Ingots, small bars, sections and 
weldless steel tubes.) (KOBE.) 

Steel Works, Osaka, Japan. (Steel castings and forgings.) 
(KoBE.) 

SKF. Hofors Bruk, Hofors, Sweden. (Steel billets, bars and 

forgings, and thick walled tubes.) (STOCKHOLM.) 
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Skoda Works (National Corporation), Pilsen, Czechoslovakia. 
(Steel forgings and castings, cast steel anchors.) (PILSEN.) 


Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden, (Steel sections ani castings.) (STOCKHOLM.) 


Sociedad Altos Hornos de Vizcaya, Bilbao, Spain. (BrBao.) 


Sociedad Anonima Echevarria, Bilbao, Spain. (Siall sections 
and bars.) (BILBAO.) 


Sociedad Anonima Industrias Mecanicas, Barcelona, Spain. 
(Steel castings.) (BARCELONA.) 


Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (BILBAO.) 


Sociedad Anonima Talleres de Densto, Deusto, Bilbao, 
Spain. (Steel castings.) (BmLBao.) 

Sociedad Espanola de Construcciones Babcock & Wilcox, 
Domicilio social: Calle Ercilla 1, Bilbao, Spain. 

Fabrica : Galindo-San Salvador Del Valle (Vizcaya), Spain. 
(Sleel castings, ingots and forgings.) (B1LBAO.) 

Sociedad Espafiola de Construccion Naval. Works at Rein- 
osa, near Santander, Spain. (Steel ingots, forgings, 
castings, plates and sections.) (BILBAO.) 

Works at Sestao, near Bilbao, Spain. (Small steel castings, 
ingots and forgings.) (BILBAO.) 


San Carlos Factory, San Fernando, Cadiz, Spain.  (Stee/ 
castings.) (CADIZ.) 


Sociedad Industrial Asturiana, “Santa Barbara,’ Fabricas 
de Moreda y Gijon, Gijon, Spain. (Rivef bars.) (BiLBa0.) 


Sociedad Metalurgica Duro-Felguera, la Felguera, Asturias, 
Spain. (Steel ingots, billets, castings, plates and sections.) 

~ (BILBAO. ) 

Societa Anonima Acciaierie Elettriche di Sesto San Giovan- 
ni, Sesto San Giovanni, Milan, Italy. (Steel castings.) 
(GENOA.) ; 

Societk Anonima Fonderie Acciaierie Liguri, (Genova- 
Sampierdarena, Italy. (Small sleel castings.) (GENOA.) 


Societ’ Anonima Fonderie Officine di Gorizia, Gorizia, Italy. 
(Small steel castings.) (TRIESTE.) 


Societa Anonima Nazionale “Cogne” (Head Office, Turin : 
Works at Aosta.) (Steel ingots, forgings, plates, sections 
and bars.) (GENOA.) 


Societa Anonima Officine Fratelli Bertoli fu Rodolfo, 
Udine, Italy. (Steel castings, forgings, bars and sections.) 
(TRIESTE.) 


Societa Italiana Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano.) (veel ingots, forgings, 
castings, plates and sections.) (GENOA.) 


Societa Italiana Ernesto Breda Sesto San Giovanni, Milan, 
Italy. (Steel ingots, sections, forgings and steel castings.) 
(GENOA.) 

Societa per Azioni Acciaierie di Bolzano, Bolzano, Italy. 
(Steel ingots, billets, rolled bars, forgings and steel castings.) 
(GENOA.) 

Societa per Azioni FIAT-Sezione Ferriere Piemontesi, Turin, 
Italy. (Steel ingots, plates, sections, also seamless and 
welded tubes.) (GENOA.) 
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Societ’ per Azioni FIAT-Sezione Industrie Metallurgiche 
Acciaierie, Turin, Italy. (S/eel castings and forgings.) 
(GENOA.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(Steel ingots and weldless rolled or drawn steel tubes.) 
(VALENCIENNES. ) 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Steel ingots and plates.) (ANTWERP.) 

Société Aronyme de la Fabrique de Fer de Manberge, Louvroil 
(Nord), Lrance. (Steel ingots and plates.) (V ALENCIENNES.) 

Société Anunyme des Acicéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Steel castings.) (WINTER- 
THUR.) 

Société Anonyme des Aciéries de Haine-Saint-Pierre et 
Lesquin, Lesquin-lez-Lille (Nord), France. (Steel 
castings.) (V ALENCIENNES.) 

Société Anonyme des Etablissements Marrel Fréres, Usine 
des taings, near Rive-de-Gier (Loire), France. 
(St. ETIENNE.) 

Société Anonyme des Anciens Etablissements Paul Wurth, 
Luxemburg. (Slee! castings.) (ANTWERP.) 

Société Anonyme des Forges de la Providence, Marchienne- 
au-Pont, Belgium. (Sections and bars.) (ANTWEKP.) 


Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Rolling mills for bars and sections.) 
(ANTWERP.) 

Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre. Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 

Soci#té Anonyme des Hauts-Fourneanx, Forges et Aciéries 
de Pompey, Usines de Pompey, France. (Sv/eel ingots, 
plates, angles and round bars.) (VALENCIENNES.) 


Société Anonyme des Hauts-Fourneaux, Forges et Aciéries 
de Pompey, Division Dieulouard, France. (Steel ingots, 
blooms, billets and bars.) (VY ALENCIENNES.) 


Société Anonyme des Laminoirs, Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France. 
(Steel ingots, plates and sections.) (V ALENCIENNES.) 


Société Anonyme des Usines et Acieries de Sambre et Meuse, 
Usines de Feignies. Feignies (Nord), France. (Steel 
castings.) (VY ALENCIENNES.) 

Société Anonyme des Usines et Aciéries de Sambre et Meuse, 
Usines de Jeumont, Jeumont (Nord), France. (Steel 
castings.) (VALENCIENNES.) 

Usines de Saint Brieuc, Cotes-du-Nord, France. (Small 
steel castings.) (NANTES.) 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Steel ingols, blooms, sections and 
rivel bars.) (ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium, (ANTWERP.) 

Société Anonyme Etablissements Jadot, Beloeil, Belgium. 
(Small steel castings.) (ANTWERP.) 


Socicté Anonyme Forges et Laminoirs de Jemappes, Jemappes, 
near Mons, Belgium. (Jngots, blooms and bars.) (ANTWERP.) 

Société Anonyme John Cockerill. (Works at Seraing, 
Belgium.) (Works at Grivegnée.) (Steel ingots and plates.) 
(ANTWERP.) 
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Société Anonyme La Brugeoise et Nicaise & Delcuve, St, 
Michel-lez-Bruges, Belgium. (Sfeel ingots and castings.) 
(ANTWERP.) 

Société Anonyme Louvroil-Montbard-Aulnoye, Aulnoye 
(Nord), France. (Weldless rolled or drawn steel tubes.) 
(VALENCIENNES. ) 


Société Anonyme Usines & Aciéries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castinys.) (ANTWERP.) 


Société Anonyme Usines Metallurgiques du Hainaut, Couillet, 
Belgium. (Steel forgings, castings, bars and _ sections.) 
(ANTWERP.) 

Société des Aciéries de Longwy, Division de Sedan 
(Ardennes), France. (Steel plates.) (VALENCIENNES.) 


Société des Aciéries de Longwy, Mont St. Martin (Meurthe 
et Moselle), France. (VALENCIENNES.) 

Société des Aciéries de Longwy, Division de Thionville. 
Thionville (Moselle), France. (Steel forgings.) (VALEN- 
CIENNES.) 

Société des Hauts-Forneaux de la Chiers, Forges de Vireux 
molhain, Vireux, Ardennes, France. (Plates, bars and 
Sections.) (VALENCIENNES.) 

Société des Usines de Louis de Roll, Gerlafingen, Switzerland. 
(Steel ingots, round bars and forgings.) (WINTERTHUR.) 


Société Metallurgique de Sene!le-Mauberge a Longwy-Bas, 
Meurthe et Moselle, France. (Sfeel ingots, blooms, bars 
and sections.) (YVALENCIENNES.) 

Sorel Industries, Ld., Sorel, P.Q., Canada. (Steel ingots and 
Jorgings.) (MonTREAL.) 

Sorel Steel Foundries Ld., Sorel, P.Q., Canada, (Stee? 
castings.) (MONTREAL.) 

South African Iron & Steel Industrial Corporation, Ld., 
“Tscor” Works at Pretoria, Transvaal, 8. Africa. (S/eel 
ingots, billets, sections and thin plates up to 2 inch thick.) 
(DURBAN.) 

“Iscor’’ Vanderbyl Works, Plate Division, Vanderby] 
Park, Transvaal, 8. Africa. (Rolling mills for plates.) 
(Durban.) 

Stabilimenti di Dalmine, Societ’ Anonima, Dalmine (Berg- 
amo), Italy. (Weldless rolled or drawn steel tubes, hollow 
pillars and davits.) (GuNOA.) 

Stahl und Rohrenwerke Reisholz A.G., Abt. Oberbilh, 
Germany. (Steel ingots and forgings.) (DUSSELDORF.) 
Stahl & Walzwerk Grossenbaum A.G., Duisburg-Grossen- 

baum, Germany. (S/eel bars.) (DUSSELDOREF.) 


Stahlwerk Osnabruck A.G., Osnabruck, Germany. (Steed 
forgings and castings.) (DUSSELDORF.) 


Standard Steel Works Division of Baldwin-Lima-Hamilton 
Corp., Burnham, Mifflin County, Pa. U.S.A.  (Sleel 
castings and forgings.) (PHILADELPHIA.) 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (BERGEN.) 

Steel Company of Australia, Pty. Ld., Coburg, Melbourne. 
(Steel castings.) (MELBOURNE.) 

Steel Company of Canada, Hamilton, Ontario. Works at 
Hamilton. (Toronro.) Works at Montreal. (Bars 
angles, steel plates and billets.) (MONTREAL.) 
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Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. | 


(Steel Works at Domnarfvet.) (Sections of all sizes and 


pluies up to 1} inches thick; steel castings.) (STOCKHOLM.) 
Sucesora de Aceros Electricos 8.A., Barcelona, Spain. (Stel 
castings.) (BARCELONA.) 


Sulzer Freres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 


(Forge and rolling mills, also steel castings.) — (StocK- 
HOLM.) 
Tata Iron & Steel Co., Ld., Jamshedpur, India. — (Stee/ 


plates, angles and channels.) (CALCUTTA.) 


Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling mills, 
also forgings, at Bessemer and Fairfield, Ala.) (Monr.n.) 

“Terni”? Societa per Industria e |’Elettricita (Works at 
Terni.) (Sfeel ingots, forgings, castings and plates.) (NAPLES. ) 

Thompson’s (Castlemaine) Ld., Williamstown, Victoria. 

‘(Steel castings.) (M&LBOURNE.) 


Tokyo Steel Casting Co., Ld., ‘Tokyo, Japan. 
castings.) (YOKOHAMA.) 


(Sleel 


Tosi, Franco, Leghorn. Italy. 
(GENOA.) 


(Steel forgings and castings.) 


Travaux Metalliques de Boom, Société Anonyme, Boom, 
Belgium. (Small steel castings.) (ANTWERP.) 

Trenton Steel Works, Trenton, N.S. (Steel forgings.) 
(Hanirax, N.S.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (S/eel ingots, forgings and bars.) Storfors, Sweden. 
(Weldless steel tubes.) and Hagfors, Sweden. (Steel castings.) 
(GOTHENBURG. ) 

Union des Aciéries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP.) 

Union Siderurgique du Nord de la France. 

Usryor Groupe A. 


Usines de Denain, Denain (Nord.) 
sections and steel castings.) 


(Steel ingots, plates, 
(VALENCIENNES. ) 


Usryor Groupe B. 
Usines d’Hautmont, Hautmont (Nord.) 


(Steel ingols 
and plates.) (VALENCIENNES.) 


Usines de Valenciennes, Valenciennes (Nord.) 
ingots, forgings, blooms, bars and 
(VALENCIENNES. ) 


(Steel 
sections.) 


Union Sidérgique Lorraine, SIDELOR, Usine d’Homécourt, 
Meurthe et Moselle, France. (Jngots, blooms, billits 
and Plates.) (VY ALENCTENNES.) 


Usine de Rombas, Moselle. France. 


(Ingots, blooms, 
billets, bars and sections.) 


(VALENCIENNES. ) 
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Union Steel Corporation of South Africa, Ld. ‘“Usco” 
Steel Works, Vereeniging, Transvaal, South Africa. (Steel 
ingots, billets, small sections, steel castings and rivet bars.) 
(DuRBAN.) ; 

United Steel Works (National Corporation) Prague-Kladno, 

Czechoslovakia. 

Works: 

Hradek Rokycany Steel Works, Rokycany. 
ingots, bars and sections.) (PILSEN.) - 

Koniev Steel Works, Kladno. 
sections.) (PILSEN.) 

Poldi Steel Works, Kladno. (Alloy sfeel forgings, 
castings, bars and sections.) (PILSEN.) 

Uraga Dock Co., Ld., Uraga, Japan. 
small forgings.) (YOKOHAMA.) 

Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP. ) 

Usines & Acieries Allard, Société Anonyme, Turnhout, 
Belgium. (Smali steel castings.) (ANTWERP.) 
Usines Emile Henricot, Court St. Etienne, Belgium. 

castings.) (ANTWERP.) 

Usines Gustave Boél (Aciéries de la Louviére), La Louviere, 


(Steel 


(Steel ingots, bars and 


(Steel castings and 


(Steel 


Belgium. (Steel ingots, forgings, castings, plates and bars.) 
(ANTWERP.) 
Vancouver Engineering Works, Ld., Vancouver, B.C. 


(Steel castings.) (VANCOUVER, B.C.) 

Varde Staalvaerk, Varde, Denmark. (S/eel ingots and castings.) 
(COPENHAGEN.) 

Vereinigte Oesterreichische Kisen-und-Stahlwerke, Linz a.d. 
Donau, Upper Austria. (S/eel plates.) (VIENNA.) 

Vickers Ruwolt Pty., Ld., Richmond, Melbourne, Australia. 
(Steel castings.) (MELBOURNE.) 

Victoria Machinery Depot Co., Ld., Victoria, B.C., Canada. 
(Steel castings.) (VANCOUVER.) 

Vitkovice Steel Works (National Corporation) Ostrava, 
Czechoslovakia. (PILSEN.) 

Vulcan Iron & Engineering, Ld., Winnipeg, Manitoba, 
Canada. (Steel castings.) (MONTREAL.) 

Washington Iron Works, Seattle, Wash., U.S.A. 
castings.) (SEATTLE.) 

Wendel, Les Petits Fils de 
Hayange, (Moselle), France. 

Westfalenhiitte Dortmund 
(Ingots, billets, plates, 
(DoRTMUND.) 

Worth Steel Co., Claymont, Del., U.S.A. 
(PHILADELPHIA. ) 

Zelezarna Jesenice, Jesenice, Yugoslavia. 


(Steel 


Fe* de, Usine “ Fenderie”’, 
(VALENCIENNES. ) 
A.G., 
hars, 


Dortmund, 


(rermany. 
sections 


and forgings.) 
(Steel plates.) 


(SPLIT.) 
Zeljezara Zenica, Zenica, Yugoslavia. (Bars and sections.) 
(SPLIT.) 
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Firms 1N CoUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. (ARRANGED ACCORDING TO SURVEYING DISTRICTS.) 


In Germany and Japan, and in countries which were occupied by forces from these nations, information regarding the steel 
works is still incomplete and names of the works have only been included if inspection has been carried out since the war. 


Adelaide 
Mason & Cox Id., Adelaide, S. Australia.  (Séee/ 
castings.) 
Amsterdam 
G. Dikkers & Co.. N.V.. Hengelo, Holland. (Small stee/ 
castings.) 


Koninklyke Nederlandsche Hoogovens & Staalfabrieken 
N.V. (Royal Netherlands Blast-Furnaces & Steel 
Works, Ld.), Ymuiden, Holland. (Plates and 
sections.) 


Antwerp 

Aciéries de Haine St. Pierre et Tesquin, Société 
Anonyme, Haine St. Pierre. (Steel castings.) 

Aciéries & Miniéres de la Sambre, 
Works at Monceau-sur-Sambre. 

bars.) 

Works at Nimy. (Rolling mills for bars.) 

Aciéries Reunies de Burbach-eich-Dudelange,*A RBED’’ 


Division de Dommeldange, Dommeldange, Luxem- 
bourg. (Steel ingots, forgings and castings.) 


(Rolling mills for 


Division de Dudelange, Greisendahl, Luxembourg. 
(Rolling mills for plates up to 8 mm. in thickness.) 


Division de Belval, Esch-sur-Allzette, Luxembourg. 
(Sieel ingots, blooms, billets, bars and angle bars.) 


Division d’Esch, Esch-sur-Allzette, Luxembourg: 
(Rolling mills for bars and sections.) 


Compagnie Generale des Aciers, Société Anonyme, 
Thy-le-Chateau, Belgium. (Steel castings.) 


Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi. (Steel ingots and plates.) 


Société Anonyme des Anciens Etablissements Paul 
Wurth, Luxemburg. (Steel castings.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége. 

Soci¢té Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre. (Rolling mills for bars and sections.) 

Société Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre. (Sfeel castings.) 

Société Anonyme des Usines Gilson, La Croyere (Bois 
d’Haine.) (Steel ingots, blooms, sections and rivet 
bars.) 


Société Anonyme des Forges de la Providence, March- 
ienne-au-Pont, Belgium. (Sections and bars.) 

Société Anonyme Etablissements Jadot, Beloeil, Bel- 
gium (Small steel castings.) 

Société Anonyme Forges et Laminoirs de Jemappes, 


Jemappes. near Mons, Belgium. (Jngols, blooms and 
bars.) 


Antwerp—continued 
Société Anonyme John Cockerill. 
Works at Seraing. 
Works at Grivegnée. (Steel ingols and plates.) 
Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-lez-Bruges. (Sveel ingots and castings.) 


Société Anonyme Usines & Aciéries [eonard-Giot, 
Marchienne-au-Pont. (Sveel castings.) 


Société Anonyme Usines Metallurgiques du Hainaut, 
Couillet. (Sveel forgings, castings, bars and sections.) 


Travaux Metalliques de Boom, Société Anonyme, Boom. 
(Small steel castings.) 


Union des Aciéries, Société Anonyme, Marcinelle, 
Charleroi. (Steel castings.) 


Usines & Aciéries Allard, Société Anonyme, Mont- 
sur-Marchienne, near Charleroi. (.S/ee/ cas/ings.) 


Usines & Aciéries Allard, Société Anonyme, Turnhout, 
(Small steel castings.) 


Usines Emile Henricot, Court St. Etienne. (S/ee/ 
castings.) 
Usines Gustave Boél (Aciéries de la Louvitre), La Lou- 
viére. (Steel ingots, forgings, castings, plates and bars.) 
Baltimore, Md. 
Bethlehem Steel Co., Sparrows Point, Md., U.S.A. 


Barcelona 


Altos Hornos de Vizcaya, S.A., Fabrica de Sagunto, 
Sagunto, Spain. (Steel ingots, bars and sections.) 


Fundiciones Escorsa 8.A., Pi y Margall, 2-Hospitalet de 
Llobregat, Barcelona, Spain. (S/ee/ castings.) 


la Maquinista Terrestre y Maritima S.A., Barcelona, 
Spain. (feel cas/ings and forgings.) 


Sociedad Anonima Industrias Mecanicas, Barcelona, 
Spain. (Steel castings.) 


Sucesora de Aceros Hlectricos 8.A., Barcelona, Spain. 
(Steel castings.) 
Bergen 
Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel caslings.) 
Bilbao 


Aceros de Llodio, Ltda., Llodio. near Bilbao, Spain. 
(Small steel castings, ingots and forgings.) 


Compania Anonima Basconia, Bilbao, Spain. 

Compania Auxiliar de Ferrocarriles, Beasain, Guipuzcoa, 
Spain. (Small steel castings and forgings.) 

Compania Euskalduna, Talleres de Elorrietta, Bilbao. 
Spain. (Sleel castings.) 
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Bilbao—continued 

Fabrica Nacional de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 

Luzuriaga, Victorio, 8.L., Pasajes, Guipuzcoa, Spain. 
(Steel castings.) 

Sociedad Altos Hornos de Vizcaya, Bilbao, Spain. 

Sociedad Anonima Kchevarria, Bilbao, Spain. (Small 
sections and bars.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao, 
Spain. (Sfeel castings.) 

Sociedad Espafiola de Construcciones Babcock & Wilcox, 
Domicilo social: Calle Ercilla 1, Bilbao. 

Fabrica: Galindo-San Salvador del Valle. (Vizcaya.) 
(Stee! castings, ingots and foryings.) 

Sociedad FEspafiola de Construccion Naval. Works at 
Reinosa, near Santander, Spain. (Steelingots, foryings, 
castings, plates and sections.) 

Works at Sestao, near Bilbao. 
ungols and forgings.) 

Sociedad Industrial Asturiana, “Santa Barbara,” 
Fabricas de Moreda y Gijon, Gijon, Spain. (Aivet 

_ bars.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. (Sf/eel ingots, billets, castings, plates 
and sections.) f 


(Small steel castings, 


Budapest 

MAVAG: Metallurgical Works, National Enterprise, 
Budapest-Didsgyér, Hungary. (S/ee/ castings, forgings, 
plates and sections.) 

“Rakos Matyas” Steel and Metalworks, Csepel, Buda- 
pest, Hungary. (Steel (ubes.) 

Rimamurany Metallurgical Works, National Enterprise, 
Budapest-Ozd, Hungary. (/ngots, plates, bars and 
sections.) 


Cadiz 


Sociedad Espanola de Construccion Naval, San Carlos 
Factory, San Fernando, Cadiz. (Steel castings.) 


Calcutta 


Bengal Steel ai caine Burnpur, India. 
and angles.) 


)Tata Iron & Steel Co., Ld., Jamshedpur, India. 
(Steel plates, angles and channels.) 


(Sections 


Chicago, Ill. 
Carnegie-Illinois Steel Corporation, Chicago, IILl., U.S 


Colorado Fuel & Iron Corporation, Minnequa bee 
Pueblo, Colorado, U.S.A. (Steel ingots, bars and 
small sections.) 


Fink] (A.) & Sons Company, Chicago, IIL, 


U.S.A. 
(Steel forgings.) 
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Chicago, Ill.—continued 
Inland Steel Co., Indiana Harbor, Ind., U.S.A. (Steel 
ingots, blooms, billets and slabs.) 
Republic Steel Corporation, Cleveland, O., U.S.A. 


Chicago Plant, Chicago, Ill., U.S.A. Steel Works 
at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind. (Stveel angles and bars.) 


Cleveland, 0. 
American Rolling Mill Co., Middletown, 
(Steel castings and forgings.) 
Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 


Erie Forge Co., Erie, Pa., U.S.A.  (S/eel ingots, 
forgings and castings.) 


Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 


National Malleable and Steel Castings Co., Sharon, Pa. 
(Steel ingots and steel castings.) 


Republic Steel Corporation, Cleveland, O., U.S.A. 
Buffalo Plant, Buffalo, N.Y., U.S.A. 


Central Alloy District, Massillon Plant, Massillon, 
O., U.S.A. 


Cleveland District, Cleveland. O., U.S.A. 


Corrigan McKinney Plant. (Steel ingots, 
blooms and billets.) 


Upson Nut Plant. (Round and square steel bars.) 


0., U.8:A. 


Copenhagen 


" Aktieselskabet Volund Maskinfabrik, Kedelsmedie og 
Jernstoberi, Copenhagen, Denmark. (Small steel 
castings.) 

Burmeister &  Wain’s Maskin-og  Skibsbyggeri, 
Aktieselskabet, Copenhagen, Penmer’s, (Steel ingots, 
forgings and castings. ) 

Danske, (Det), Staalvalsevaerk A/S., Frederiksvaerk, 
Denmark. (Plates, sections and bars.) 

Helsingors Skibsvaerft-og Maskinbyggeri A/S., Aktiesels- 
kabet, Elsinore, Denmark. (Séeel inyots, forgings and 
castings.) 

Varde Staalvaerk, Varde, Denmark. 
castings.) 


(Steel ingots and 


Dortmund 


Dortmund-Horder Hiittenverein, Dortmund. (Steel 
bars and sections.) 


Hiittenwerke Haspe A.G., Hagen-Haspe (Dortmund.) 
(Steel ingots, plates, bars and sections.) 

Hiittenwerke Hoerde A.G., Dortmund-Hoerde. (Steel 
ingots, plates, sections, bars, forgings and castings.) 
Ruhrstahl A.G., Henrichschiitte, Hattingen-Ruhr. 

(Steel ingots, plates, forgings and steel castings.) 
Westfalenhiitte Dormund A.G., Dormund. 


(Ingots, 
billets, plates, bars, sections and forgings.) 


QUALITY AND TESTING OF MATERIALS 


Durban 


Dunswart Iron & Steel Works, Ld., Benoni, South 
Africa. (Steel castings, ingots, billets, and small 
sections.) 

South African Iron & Steel Industrial Corporation, Ld., 
“Iscor’” Works at Pretoria, Transvaal, 8. Africa. 
(Steel ingots, billets, sections and thin plates up to 
2 inch thick.) 

Iscor Vanderbyl Works, Plate Division, Vanderbyl 
Park, Transvaal, 8. Africa. (Rolling mills for plates.) 

Union Steel Corporation of South Africa, Ld., “Usco’’ 
Steel Works, Vereeniging, Transvaal, S. Africa. (S/eel 
ingots, billets, small sections. steel castings and rivel 
bars.) 


Dusseldorf 

Hisenwerke Mulheim-Meiderich Aktiengesellschaft, 
Mulheim - Ruhr, Germany. (Steel castings.) 

Georgs-Marienhiitte A.G., Osnabruck.  (Sfeel ingots 
and bars.) 

Gussstahlwerk Oberkassel Aktiengesellschaft, Dussel- 
dorf- Oberkassel. (S/eel castings.) 

Gussstahlwerk Witten Aktiengesellschaft, Witten 
(Ruhr), Germany. (Jngots, billets, sections, bars and 
forgings.) 

Gutehoffnungshiitte 
(Steel forgings.) 

Huttenwerke Tlsede-Peine A.G., Peine, Germany. 
(Steel ingots, billets, sections and bars.) 

Hiittenwerk Huckingen A.G., Duisburg. 
plates, sections and bars.) 


Oberhausen A.G., Oberhausen. 


(Steel ingots» 


Hiittenwerk Oberhausen A.G., Oberhausen.  (Sfeel 
ingots, plates, sections and bars.) 
Hiittenwerk Rheinhausen A.G., Rheinhansen. (Bars 


and sections only.) 

Rheinische Réhrenwerke A.G., Mulheim-Ruhr. (Plafes.) 

Stahl und Rohrenwerke Reisholz A.G., Abt. Oberbilk. 
(Steel ingots and forgings.) 

Stahl und Walzwerke Grossenbaum A.G., Grossenbaum. 
(Steel bars.) 

Stahlwerk Osnabriick A.G., Osnabriick. 
and castings.) 


(Steel forgings 


Genoa 
A.S.S.A. Acciaierie di Susa Societa Anonima, Torino, 
Italy. Head Office at Turin. Works at Susa. (Steel 
castings.) 


Acciaieria e Ferriera del Caleotto Societa Anonima, 
Lecco, Italy. (Steel ingots, bars. small sections and 
small forgings.) 

Acciaieria e Tubificio di Brescia, Societa Anonima, 
Brescia. (Steel ingols, sections and bars, steel castings, 
weldless or water gas welded tubular materials.) 

Acciaierie e Ferriere Lombarde Falck. Head Offre, 
Milan. Milan Works. (Weldless rolled or drawn 
steel tubes.) 
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Genoa—continued 


Concordia Works at Sesto San Giovanni. (Rolling 
mills for steel plates.) 
Unione Works at Sesto San Giovanni. (Sfeel ingots, 
sections, bars, forgings, also steel castings.) 
Acciaierie Elettriche Pio Faggian, La Spezia. (Smal! 
sleel castings.) 
Ansaldo Societa Anonima, Stabilimento Fossati, Genoa- 
Sestri. (Steel forgings.) 
Ceretti, Pietro Maria, S.p.A., Ferriera Dell’Ossola- 
Villadossola, Italy. (Steel castings.) 
Fabrica Italiana Tubi, Societa Anonima, Sestri-Levante, 
Italy. (Steel ingots, billets and weldless rolled and 
drawn steel tubes.) 


fonderie Acciaierie Milanesi Vanzetti, Milan. (Steel 
castings.) 

Fonderie Elettriche Pracchi, Milan. (Small steel 
castings.) 


Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto 
(Steel plates, sections and bars.) 

Giovanni Villa - Societa Anonima Officine Meccaniche - 
Fucinati - Stampati, Milan. (Steel forgings.) 

“Ilva” Alti Forni e Acciaierie d'Italia: Head Office, 
Genoa. 

Stabilimento di Genova-Bolzaneto. 
bars.) 

Stabilimento di Genova-Voltri. ( Rivets.) 

Stabilimento di Lovere. (Sections, bars, castings 
and forgings.) 

Stabilimento di Novi Ligure. 
plates.) 

Stabilimento di Porto Vecchio di Piombino. (Sfee/ 
ingots, blooms. sections and bars.) 

Stabilimento diSavona. (Sections, bars and plates.) 

Metallurgica Vittorio Cobianchi 8. A. Head Office 
in Milan ; Steel Works at Omegna (Novara). (Steel 
castings.) 

“ Reggiane” Officine Meccaniche Italiane S.p.A.-Reggio, 
Emilia. (Steel forgings.) 

Societd Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan. (Steel castings.) 

Societi Anonima Fonderie Acciaierie Liguri, Genova- 
Sampierdarena. (Small steel castings.) 

Societh Anonima Nazionale “Cogne” (Head Office, 
Turin: Works at Aosta.) (Steel ingots, forgings. 
plates, sections and bars.) 

Societa Italiana Acciaierie Cornigliano (Head Office at 
Genova-Cornigliano.) (Steel ingots, forgings, plates, 
castings and sections.) 

Societ’ Italiana Ernesto Breda Sesto San Giovanni, 
Milan. (Steel ingots, sections. forgings and steel castings.) 

Societ’ per Azioni Acciaierie di Bolzano, Bolzano, 
Italy. (Steel ingots. billets, rolled bars, forgings and 
steel castings.) 


(Sections and 


(Sections, bars and 
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Genoa—vontinued 

Societa per Azioni FIAT-Sezione Ferriere Piemontesi. 
Turin. (Steel ingots, plates, sections, also seamless and 
welded tubes.) 

Societa per Azioni FIAT-Sezione Industrie Metallurgiche 
Acciaierie. Turin. (feel castings and forgings.) 

Stabilimenti di Dalmine, Societi Anonima, Dalmine 
(Bergamo.) (Weldless rolled or drawn steel tubes, 
hollow pillars and davits.) 


Tosi Franco, Leghorn, Italy. (Steel forgings and castings.) 


Gothenburg 

Aktiebolaget Bofors, Bofors, Sweden. (Melting furnaces 
and foundry.) 

Aktiebolaget Motala Verkstad, Motala Verkstad, 
Sweden. (Melting furnaces, rolling mills and forge ; 
also steel castings.) 

Bjérneborgs Jernverks Aktiebolag, Bjérneborg, 
Sweden. (Melting furnaces and forge.) 


Degerfors Jirnverks Aktiebolag, Vegerfors, Sweden, 
(Melting furnaces and rolling mills.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 

. Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) Hagfors, Sweden. 
(Steel castings.) 


Halifax, N.S. 
Dominion Steel & Coat Corporation, Ld., Sydney, N.S. 
(Steel ingots, billets and sections.) 
Maritime Steel Foundries, Ld., New Glasgow, N.S. 
(Small steel castings.) 
Trenton Steel Works, Trenton, N.S. (Steel forgings.) 
Hilbringen-Saar 
Forges et Aciéries de Volklingen, Gestion Francaise 
des Ancinnes Usines Rochling, Volklingen (Sarre). 
(Ingots, billets, bars and forgings, including alloy steels.) 


- Kiel 


Nordische Stahlwerke Bach & Co., Neumunster, 


Germany. (S/eel castings.) 


Kobe 

Amagasaki Iron & Steel Manufacturing Co., Ld., Kure 
Works, Kure, Japan. (Jngots and steel castings.) 

Fuji Iron & Steel Co., Ld., Hirohata Works, Hirohata, 
Himeji City, Japan. 

| Harima Shipbuilding Works, Ld., Harima, Japan. 

(Steel castings and forgings.) 

Hitachi Shipbuilding Co., Ld., Chikko Dockyard, Osaka, 
Japan. (Steel castings and forgings.) 

Japan Iron & Steel Co., Ld., Yawata, Japan. 
plates, sections, steel ingots and forgings.) 

Kawasaki Heavy Industries, Ld., Fukai Plant, Kobe, 
Japan. (Steel plates.) 
Hyogo Plant, Kobe, Japan. 

forgings.) 


(Steel 


(Steel castings and 
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Ko be—continued 

Kobe Steel Works, Ld., Kobe, Japan. 
and forgings.) 

Kokko Chain & Steel Manufacturing Co., Ld., Osaka, 
Japan. (Sfeel castings and cast steel anchors.) 

Mitsui Shipbuilding & Engineering Co., Ld., Tamano, 
Japan. (S/eel forgings and castings.) 

Nagasaki Steel Manufacturing Co., Ld., Nagasaki 
Works, Japan. (Sfeel ingots, blooms. forgings and 
castings.) 

New Fuso Metal Industries, Ld., Wakayama Iron Works, 
Wakayama, Japan. (Small sleel ingots and steel tubes.) 

Nippon Steel Foundry Ld., Osaka, Japan. (Steel 
castings.) 

Osaka Chain & Machinery Manufacturing Co., Ld., 
Kaizurka Works, Osaka, Japan. (Small steel castings.) 

Sasebo Ship Industry Co., Ld., Sasebo. Japan. — (\Sfee/ 
castings and forgings.) 

Shin Fuso Metal Industries, Ld., Steel Tube Works, 
Amagasaki, Japan. (Jngots, small bars, sections and 
weldless steel tubes.) 

Steel Works, Osaka, Japan. 


(Steel castings 


(Steel castings and 


forgings.) 
Lisbon 
Companhia Unido Fabril, Lisbon, Portugal.  (Sfee/ 
castings.) 
Companhia Uniaio Fabril, Barreiro, Portugal. (Steel 
castings.) 


Los Angeles 

Bethlehem Pacific Coast Steel Corporation, Los Angeles 
54, Cal., U.S.A. (Round bars.) 

Columbia Steel Company, Torrance, Cal., 
(Round bars, sections and sheets.) 

Geneva Steel Company (United States Steel Corp., 
Subsidiary), Geneva, Utah, U.S.A. (Steel plates.) 

Kaiser Steel Corporation, Fontana, Cal., U.S.A. (Steel 
ingots and plates.) 

Los Angeles Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 


U.S.A. 


Malmo 
Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel caslinys.) 


Kockums Jernverk, Kallinge, Sweden. (Steel castings.) 


Melbourne 

Melbourne Iron and Steel Mills Pty., Ld., Brooklyn, 
Melbourne. (Steel ingots.) 

Steel Company of Australia, Pty., 
Melbourne. (Steel castings.) 

Thompson’s (Castlemaine) Ld., Williamstown, Victoria. 
(Steel castings.) 

Vickers Ruwolt Pty., Ld., 
(Steel castings.) 


Ld., Coburg, 


Richmond, Melbourne. 
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Mobile, Ala. 


Republic Steel Corporation, Alabama City, Ala., U.S.A. 

Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling mills, also forgings, at Bessemer and Fairfield, 
Ala.) 


Montreal 


Canadian Car and Foundry, Steel Foundry Division. 
Longue Pointe, Montreal, Canada. (S/eel castings.) 

Canadian Tube and Steel Products, Ld., 5765, Hamilton 
Street, Montreal, P.Q., Canada. (Steel angles, bars 
and rivets.) 

Canadian Unitcast-Steel, Ld., Sherbrooke, 
Canada. (S/eel castings.) 

lynn Macleod Metallurgy Ld., Thetford Mines, P.Q. 
(Steel castings.) 

Manitoba Rolling Mill Co., Ld., Selkirk, Manitoba, 
Canada. (Steel castings.) 

Manitoba Rolling Mill Co., Ld., Winnipeg. Manitoba, 
Canada. (Steel billets, bars and sections.) 


Quebec, 


Sorel Industries, Ld., Sorel, P.Q., Canada. (Steel 
ingots and forgings.) 
Sorel Steel Foundries, Ld., Sorel, P.Q., Canada. (Steel 


castings.) 


Steel Company of Canada, Hamilton, Ontario, Canada. 
Works at Montreal. (Bars and angles, steel plates and 
billets.) 


Vulcan Iron & Engineering, Ld., Winnipeg, Manitoba, 
Canada. (S/eel castings.) 


Nantes 


Société Anonyme des Usines & Aciéries de Sambre et 


Meuse, Usines de Saint Brieuc, Cotes-du-Nord. 
(Small steel castings.) 
Aciéries de Nantes La Madeleine, Nantes, Loire- 
Inférieure, France. (S/eel castings.) 
Naples 
“Ilva” Alti Forni e Acciaierie d'Italia: Head Office 
Genoa. 


Stabilimento di Bagnoli. 
and bars.) 


Stabilimento di Torre Annunziata, Centrale. (S/eel 
ingots, sections and bars.) 
Navalmeccanica S/A Officine Meccaniche e Fonderie, 
Naples, Italy. (Sveel caslings.) 
“Terni” Societa per |’Industria e |’Elettricha (Works 
at Terni). (Steel ingots. forgings. castings, and plates.) 


(Steel ingots, sections 


New York 
American Steel Foundries, Newark, N.J., U.S.A 
(Steel castings.) 
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Newcastle, N.S.W. 

Broken Hill Proprietary Co., Ld., Iron and Steel 
Works, Neweastle, N.S.W. (Steel plates, bars, sections 
and castings.) 

Commonwealth Steel Co., Ld., Waratah, Newcastle, 
N.S.W.- (Steel castings and forgings.) 


Newport News, Va. 
Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 


Oslo 

A/S Drammens Jernstoberi & Mek-Verksted, Drammen. 
(Small steel castings.) 

A/S Strémmens Verksted, near Oslo. 

Christiania Spigerverk, Oslo. (S/eel ingots and bars. also 
rivet bars.) 

Raufoss Ammunisjonsfabrikker, Raufoss. 
ings.) 


(Sleel castings.) 


(Steel cast- 


Philadelphia, Pa. 

Alan Wood Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Bethlehem Steel Co., Bethlehem, Pa., U.S.A. 
ingots, forgings, bars and sections.) 

Lebanon, Pa. U.S.A. (Rolling mills for bars.) 
Steelton, Pa., U.S.A. (Steel forgings and castings.) 

Birdsboro Steel Foundry & Machine Co., Birdsboro, 
Pa., U.S.A. (S/eel castings.) 

Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling mills.) 

Crucible Steel Castings Co., Lansdowne, Pa., U.S.A. 
(Steel castings.) 

Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) 

General Steel Castings Corporation, Eddystone, Pa., 
U.S.A. (Steel castings.) 

Lebanon Steel Foundry, Lebanon, Pa., U.S.A. 
sleel castings.) 

Lukens Steel Company, Coatesville, Pa., U.S.A. 

Midvale Company, The, Nicetown, Philadelphia, Pa., 
U.S.A. (Sleel forgings.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Sleel castings.) 

Pennsylvania Electric Steel Casting Co., Hamburg, 
Pa., U.S.A. (Small sleel castings.) 

Pennsylvania Forge Corporation, Tacony, Philadelphia, 
Pa., U.S.A. (Séeel foryinys.) 

Pheenix Iron & Steel Company, Phvenixville, Pa., U.S.A. 
(Sections and bars.) 

Standard Steel Works Division of Baldwin-Lima- 
Hamilton Corp., Burnham, Mifflin County, Pa., 
U.s.A. (Sleel castings and forgings.) 

Worth Steel Co., Claymont, Del., U.S.A. 
plates.) 


(Steel 


(Small 


(Steel 
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Pilsen 


Group I. 


Mining and Iron Works Company, National Corpora- 
tion Iron Works, Trinec, Ostrava. (Steel bars and 
sections, steel castings.) 


United Steel Works (National Corporation), Prague- 
Kladno. Works: Hradek Rokycany Steel Works, 
Rokycany. (Steel ingots, bars and sections.) 
Koniev Steel Works, Kladno. (Steel ingots, bars 

and sections.) 
Poldi Steel Works, Kladno. (Alloy steel forgings, 
castings, bars and sections.) 


Vitkovice Steel Works (National Corporation), Ostrava. 


Groop II. 
Ceskomoravska-Kolben-Danek Steel Works (National 
Corporation), Prague. (Steel forgings and castings.) 
First Brno & Kralovo Pole Engineering Works 
(National Corporation), Brno. (Steel castings.) 


Skoda Works (National Corporation), Pilsen. (Steel 
forgings and castings ; cast steel anchors.) 


Pittsburgh, Pa. 
American Locomotive Co., Railway Steel Spring Division, 
Latrobe, Pa., U.S.A. (Steel ingots.) 


Bethlehem Steel Co., Johnstiwn Plant, Johnstown, 
Pa., UsS/A: 

Carnegie-Illinois Steel Corporation, Pittsburgh, Pa., 
U.S.A. 

Crucible Steel Company of America, Pittsburgh 
Crucible Division, Midland, Pa., U.S.A. 

Jones & Laughlin Steel Corporation, Pittsburgh. Pa., 
U.S.A. 

Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 

National Enameling & Stamping Co., Granite City, 
Tll., U.S.A. 

Pittsburgh Steel Foundry Corporation. Glassport, Pa., 
U.S.A. (Castings.) 


Republic Steel Corporation, Cleveland, 0., U.S.A.; 
Youngstown Plant, Youngstown, O., U.S.A. 


Rio de Janeiro 


| Compania Siderurgica Nacional Steel Works, Volta 
Redonda, Est. do Rio de Janeiro, Brazil. (Steel 
plates and sections.) 


Rotterdam 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.), Ridderkerk. (.Sveel castings.) 


Nederlandsche Staalfabrieken (v/h J. M. Muinck Keizer), 
Utrecht, Holland. (Steel ingots, blooms, billets and 
castings ; also steel rivet bars.) 
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St. Etienne 
Compagnie des Forges et Acieries de la Marine et 
d’Homecourt, St. Chamond (Loire.) 
Fonderies, Forges et Aciéries de St. Etienne, St. Etienne. 
Schneider & Co., Le Creusot. 


Société Anonyme des Etablissements Marrel Fréres, 
Usine des Etaings, near Rive-de-Gier, (Loire.) 


San Francisco, Cal. 


Bethlehem Pacific Coast Steel Corporation, South San 
Francisco, Cal., U.S.A. (Steel ingots, small sections 
and bars.) 

Enterprise Engine & Foundry Co., South City, Cal., 
U.S.A. (Steel castings.) 

General Metals Corporation, Oakland, Cal., U.S.A. 
(Steel castings.) 

Pacific States Steel Corporation, Niles, Cal., U.S.A. 
(Steel ingots, sections and bars.) 


Pacific Steel Castings Co., Berkeley, Cal., U.S.A. (Steel 
castings.) 


Seattle, Wash. 


Bethlehem Pacific Coast Steel Corporation, Seattle, 
Wash., U.S.A. (Sections and bars.) 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 

Pacific Car & Foundry Co., Renton, Wash., U.S.A. 
(Steel castings.) 


Washington Iron 
(Steel castings.) 


Works, Seattle, Wash., U.S.A. 


Split 
Zelezarna Jesenice, Jesenice, Yugoslavia. 


Zeljezara Zenica, Zenica, Yugoslavia. (Bars and 
sections.) 


Stockholm 
Aktiebolag Svenska Jarnvagsverkstaderna, Linképing, 


Sweden. (Steel castings.) 


Aktiebolaget Kanthal, Hallstahammar. Sweden. (Steel 
castings and bars.) 


Aktiebolaget Nordiska Armaturfabrikerna, Linképing, 
Sweden. (Steel castings.) 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections and castings; also high pressure air 
receivers.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden (Bruk- 
skoncernen). 


Works at Fagersta. (Steel blooms and billets, 
Sorgings and rolled bars.) 


Works at Forsbacka. (Steel blooms, billets, tubes 
and forged and rolled bars.) 


Works at Horndal (Sleel bars and angles.) 
Works at Osterbybruk. (Steel castings.) 
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Stockholm—continued 


Hallstahammar Aktiebolag, Hallstahammar, Sweden. 
(Steel bars.) 

Kohlswa Jernverks Aktiebolag. (Melting furnaces: 
foundry forge and rolling mills for bars and small 
sections at Kolsva, Sweden.) 

Ramnas Bruks Aktiebolag, Ramnas, Sweden. (Rolling 
mills for bars.) 

SKF. Hofors Bruk, Hofors, Sweden. (Steel billets, bars, 
forgings and thick walled tubes.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden- 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Sv/eel sections and castings.) 


Stora Kopparbergs Bergslags Aktiebolag, Falun, 


Sweden. (Sveel Works at Domnarfvet.) (Sections of 


all sizes and plates up to 1} inches thick; steel castings.) 


Surahammars Rruks Aktiebolag, Surahammar, Sweden. 
(Forye and rolling mills, also steel castings.) 


Sydney, N.S.W. 
Australian Iron & Steel, Ld., Port Kembla, N.S.W. 
(Steel plates, bars, sections and forgings.) 
Bradford, Kendall, Ld., Alexandria, Sydney, N.S.W. 
(Steel castings.) 
Hadfields Steel Works, Ld. Alexandria, Sydney, 
NS.W. (Steel castings.) 


Industrial Steels, Ld., Lidcombe, Sydney, N.S.W. 
(Steel castings.) 


Toronto, Ontario 

Algoma Steel Corporation, Ld.. Sault St. Marie, 
Ontario, Canada. (Sveel billets, bars and angles.) 

Atlas Steels Ld., Welland, Ontario. Canada. (Steel 
ingots and bars.) 

Canada Foundries & Forgings, Ld., Welland, Ontario, 
Canada. (Steel forgings.) 

Dominion Foundries & Steel, Ld., Hamilton, Ontario, 
Canada. (S/eel ingots, plates and castings.) 

Steel Company of Canada, Hamilton, Ontario, Canada, 
(Bars and angles, steel plates and billets.) 


Trieste 


Acciaierie Valbruna di Ernesto Gresele, Vicenza. 
(Steel castings, bars, sections and forgings.) 
“Ilva” Alti Forni e Acciaierie d'Italia: Head Office, 
Genoa. 
Stabilimento di Marghera. (Steel castings, also 
rolling mills for small steel sections and bars.) 
Stabilimento di Servola. (Steel ingots, billets and 
plates.) 
Societa Anonima Fonderie Officine di Gorizia, Gorizia. 
(Small steel castings.) 
Societt Anonima Officine Fratelli Bertoli fu Rudolfo, 
Udine. (Steel castings. forgings, bars and sections.) 
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Valenciennes 


Aciéries de Gennevilliers, Gennevilliers, Seine, France. 
(Steel castings.) 

Aciéries et Ateliers de Grosse Forge, Maurice 
Dembiermont & Cie., Hautmont (Nord). (Steel 
Sorgings.) 

Compagnie de Fives-Lille, Société Anonyme, Fives- 
Lille (Nord). (Sceel ingots, castings and forgings.) 
Forges et Ateliers de Constructions Electriques de 

Jeumont, Jeumont (Nord). (Steel castings.) 


Société Anonyme d’Escaut & Meuse, Anzin (Nord). 
(Steel ingots and weldless rolled or drawn steel tubes.) 


Société Anonyme de la Fabrique de Fer de Mauberge, 
Louvroil (Nord). (Steel ingots and plates.) 


Société Anonyme de Aciéries de Haine-St.-Pierre et 
Lesquin, Lesquin-lez-Lille (Nord). (Steel castings.) 


Société Anonyme des Hauts-Fourneaux, Forges et 
Aciéries de Pompey, Usines de Pompey. (Steel 
ingots, plates, angles and round bars.) 


Société Anonyme des Hauts-Fourneaux, Forges et 
Aciéries de Pompey, Division Dieulouard.  (Sreel 
ingots, blooms, billets and bars.) 


Société Anonyme des Laminoirs, Hauts-Fourneaux, 
Forges et Fonderies, de la Providence, Hautmont 
(Nord). (Steel ingots, plates and sections.) 

Société Anonyme des Usines et Aciéries de Sambre et 
Meuse, Usines de Feignies, Feignies (Nord). (Steel 
castings.) 

Soci¢té Anonyme des Usines et Aciéries de Sambre et 
Meuse, Usines de Jeumont, Jeumont (Nord). (Steel 
castings.) 

Société Anonyme Louvroil-Montbard-Aulnoye, Aulnoye 
(Nord). (Weldless rolled or drawn steel tubes.) 

Société des Aciéries de Longwy, Division de Sedan 
(Ardennes), France. (Steel plates.) 

Société des Aciéries de Longwy, Division de Thionville, 
Thionville, (Moselle). (Steel forgings.) 

Socicté des Aciéries de Longwy, Mont St. Martin 
(Meurthe-et- Moselle). 

Société des Hauts-Fourneaux de la Chiers, Forges de 
Vireux Molhain, Vireux, Ardennes, France. (Plates, 

bars and sections.) 

Seciété Metallurgique de Senelle-Mauberge a Longwy- 
Bas, Meurthe et Moselle. (Steel ingots, blooms, bars 
and sections.) 

Union Siderurgique du Nord de la France. 

Usryor Groupe A. 
Usines de Denain, Denain (Nord). (Sfeel ingots, 
plates, sections and steel castings.) 
Usrnor Groupe B. 
Usines d’Hautmont, Hautmont (Nord). (Steel 
ingots and plates.) 
Usines de Valenciennes, Valenciennes (Nord). 
(Steel ingots. forgings, blooms, bars and sections.) 
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Valenciennes—vcontinued 


Union Sidergique Lorraine, SIDELOR, Usine d’Homé- 
court, Meurthe et Moselle, France. (Jngots, blooms, 
billets and plates.) 


Usine de Rombas, Moselle, France. (Jngots, blooms, 
billets, bars and sections.) 


Wendel, les Petits Fils de F°* de Usine, * Fenderie,” 
Hayange (Moselle). 


Vancouver, B.C. 


A.l. Jron & Steel Foundry Ld., Vancouver. B.C., 
Canada. (Small steel castings.) 


Canadian Sumner Iron Works Ld., Vancouver, B.C. 
(Small steel castings.) 


Reliance Foundry Co., Ld., Vancouver, B.C., Canada. 
(Steel castings.) 


Vancouver Engineering Works, Ld., Vancouver, B.C. 
Canada. (Steel castings.) 


Victoria Machinery Depot Co., Ld., Victoria, B.C.. 
Canada. (Steel castings.) 


Vienna 
Oesterreichisch-Alpine Montangesellschaft, Vienna. 
Works at Donawitz, Styria. (Plates and sections.) 
Works at Kindberg, Styria. (Rolling mills for small 
small sections and bars.) 

Schoeller-Bleckmann Stahlwerke A.G., Vienna. Works 
at Ternitz, Low Austria. (Stee! castings and bars.) 
Works at Muerzzuschlag-Hoenigsberg, Styria. (Steel 
bars.) 

Vereinigte Oesterreichische  Hisen-und-Stahlwerke 
Linz a.d. Donau, Upper Austria. (Sel plates.) 


Winterthur 


Socicté. Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 


Société des Usines de Louis de Roll, Gerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 
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Winterthur—continued 
Sulzer Freres, Société Anonyme, Winterthnr, Switzer- 
land. (Steel castings.) 


Yokohama 

East Japan Heavy Industries, Ld., Yokohama Shipyard 
& Engine Works, Yokohama, Japan. (Steel ingots, 
blooms, small forgings and castings.) 

Fuji Iron & Steel Co.. Ld., Kamaishi Works. Kamaishi. 
(Sections and bars.) 

Hakodate Dock Co., Ld., Hakodate Shipyard, Hakodate, 
Japan. (Small steel castings and forgings.) 

Hitachi Ld., Hitachi Works, Hitachi, Japan.  (Sfee/ 
castings.) 

Hitachi Ld., Mito Works, Mito-Shi, Japan. (S/ee/ 
ingots, forgings and castings.) 

Ishikawajima Heavy Industries Co., Ld., Tokyo, Japan. 
(Steel castings and forgings.) 

Japan Special Steel Co., Ld., Tokyo, Japan. (S/ee/ 
Sorgings.) 

Japan Steel Works Ld., Muroran, Japan. (S/eel ingots, 
forgings and castings.) 

Kanto Special Steel Works, Ld.. Yokohama, Japan. 
(Steel forgings.) 

New Nippon Casting Co., Ld., Kawasaki, Japan. (Sfee/ 
castings.) 

Nippon Steel Tube Co., Ld., 
Tsurumi Iron & Steel Works, Tsurumi, Yokohama, 

Japan. (Sfeel plates.) 
Kawasaki Iron & Steel Works. Kawasaki, Japan. 
(Steel tubes, bars and sections.) 

Nisso Seiko Co., Ld., Oshima Plant, Tokyo, Japan. 
(Steel castings and small forgings.) 

Tokyo Steel Casting Co., Ld., Tokyo, Japan. — (Siee/ 
castings.) 

Uraga Dock Co., Ld., Uraga, Japan. (Sfee/ castings and 
small forgings.) 


MANUFACTURERS OF ALUMINIUM ALLOYS 


The following establishments have complied with the requirements for quality and testing of aluminium alloys 
for shipbuilding purposes and have been recognised by the Committee. 


Aluminum Company of Canada, Ld., Kingston, Ont. 
Birmetals Ld., Quinton, Birmingham. 

James Booth & Co., Ld., Birmingham. 

British Aluminium Co., Ld., Falkirk. 

British Aluminium Co., Ld., Milton, Staffs. 

British Aluminium Co., Ld., Warrington. 

High Duty Alloys Ld., Distington, nr. Workington. 
1.C. 1. Ld., Waunarlwydd, nr. Swansea. 

K. & E. Kaye, Ld.. Enfield, Middlesex. 
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Lavorazione Leghe Leggere, Ferrara and Marghera, 
(Venice). 

N.Y. Nederlandsche Aluminium Maats., Utrecht, Holland. 

Northern Aluminium Co., Ld., Banbury. 

Northern Aluminium Co., Ld., Newport, Mon. 

S.A. Sidal, Societe de L’Aluminium, Duffel, Belgium. 

A/B Svenska Metallverken, Finspong, Sweden. 

T. J. Aluminium Ld., Tyseley. Birmingham. 

Trafilerie e Laminatoio di Metalli S.p.A., Milan, Italy. 


446 


QUALITY AND TESTING OF MATERIALS 


Chapter P 


PROVING ESTABLISHMENTS 


The following proving establishments are recognised by the Committee of Lloyd’s Register for the testing of anchors and 
chains while licensed by the Ministry of Transport for that purpose. 


PRINCIPAL SUPERINTENDENT.......ccccceeccescees 


NETHERTON (near Dudley)—Lloyd’s Proving House ......... 
Low WALKER-ON-TyNE—Lloyd’s Proving House ............ 
CHESTER (Saltney)—Lloyd’s Proving House .............. ++ 
GLAsGOW—Lloyd’s Proving House..............-cecsse-cseseeseees 
CaRDIFF—Lloyd’s Proving House ............c..escesseeeeeeneees 


CraDLEY HkATH—Lloyd’s Proving House ............6+se0.+++ 


EAA EPO DAE CE CES Mr. H. Murphy. 

(Stationed at Netherton.) 
55 energie -teseeeeeeee SUperintendent, Mr. H. Murphy. 
avsidetatedevesesen uiaetee ase 5 Mr. R. J. Yogan. 
BOLO rr eCOrO GO UONOEE a Mr. S. Bolton. 
sas osdueter tee ee 7 Mr. L. L. Wright. 
ERO ERO COCO ray ss Mr. F. W. Dovey. 
Sk chee etna ee te ueesnonerne las re Mr. H. Phillips. 


The following machines have been recognised by the Committee for the testing of anchors and chain cables supplied to 
ships of other than British Registry (see D 3511). 


In Germany and Japan and in countries which were occupied 
by forces from these nations, information regarding the proving 
establishments is still incomplete and their names have only 
been included if inspection has been carried out since the war. 


AUSTRALIA ...... Falkiner Machinery Co., Proprietary, 
Ld., South Brisbane, Queensland (for 
testing chains up to 100 tons). 


BRGGIUM <\..5:<00 Adh. Demanet, Gosselies, Belgium (for test- 
ing chains up to 260 tons). 

Ed. Demaret & Fils, Heppignies, Nr. Fleurus. 

The Engineering Co., Rues des Indes, 
Antwerp. 

Mercantile Marine Engineering & Graving 
Dock Co., Antwerp. 


Société Anonyme des Anciens Htablissements 
Wattelar-Francq, Jumet. 


CANADA? ccs acesne oo Canada Chain & Forge Co., Ld., Granville 
Island, Vancouver, B.C. 


Ontario. 
Raa aieare eter McKinnon-Columbus Chain, Ld., St. 
Catherine’s, Ontario. 
HWRANOK...scatcasss Etablissement Sirot-Mestreit, St. Amand- 


les-Eaux (Nord). 


Dominion Chain Co., Ld., Niagara Falls, 


RANOR ss eecccer oe Paoli, J., & Co., Marseilles. 


Société Anonyme des Chaineries de St. 
Amand-les-Eaux, Etablissements Doré- 
mieux Fils & Cie., St. Amand-les- Eaux 


(Nord). 
GERMANY ......... Gutehoffnungs-Hiitte A.G., Oberhausen- 
Sterkrade. 
ee ne Hansa Kettenfabrik Haunschild & Co., 
Dortmund. 
Hiittenwerk Horde A.G.,  Dortmund- 


Hoerde, Dortmund (for the testing of 
anchors only). 


bv aleliuls sien Joto-Werk Josef Topp, Kettenfabrik, 
Warmen (Ruhr.) 
Sy aeeeaeuaes Kettenwerke Schlieper, Grune, Westphalia. 


Kettenwerke Schlieper, Sichtigvor, West- 
phalia. 


Stuelecken, H. C.. Sohn. Schiffswerft und 
Maschinenfabrik, Hamburg. 


Theile, J. D., Schwerte-Ruhr. 


HOLLAND ......++. Koninklijke Nederlandsche Grofsmederij, 
Leiden. 


N.V. Anker- & Ketting-Industrie “Schiedam” 
(Managing Director—P. Th. Verhoeff), 
Schiedam. 
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[ey atpoebr cater ces Acciaieria e Ferriera del Caleotto S.p.A., Unirep States... American Chain Co., Braddock, near 
Lecco. ‘ » + Pittsburgh, Pa.; and York, Pa. (for 
gil le Godda Re Acciaierie Weissenfels, Catenificio Fusine testing chains up to 22 tons). 
di-Valromana, Udine (for the testing of “A ,. «- Baldt Anchor, Chain and Forge Division of 
small chains only). the Boston Metals Co.. Chester, Pa. 
Sees, 2 Societ’ Pignone, Works at Leghorn. Head - 5 ++ Bellingham Chain & Forge Co., South 
Office at Florence. Bellingham, Wash. 
6 » +e Buckeye Steel Castings Co., Columbus, Ohio 
I RBANS siwsst uss eos Japan Mechanical Chain Manufacturing Co., (for breaking tests on chain cables only). 
Ld., Osaka. - “: ». «+ Carroll Chain Co., Columbus, Ohio. 
99 tec eeensee Kobe Steel Works, Ld., Kobe (for the re ne ber’ Cleveland Chain & Manufacturing Co., 
testing of anchors only). Cleveland, Ohio. 
sy) Wee ado Kokko Chain & Steel Manufacturing Co., - . + Continental Chain Corporation, Fieldsboro, 
Ld., Osaka. r 
We Blaine ont 9-5 Tokyo Steel _ Casting Co. Ld. Tokyo 5, ++» General Steel Castings Corporation, Eddy- 
(for the testing of anchors only). stone, Pa. (for the testing of anchors only). 
SPAIN Meet cc cece Cadenas y Forjados, 8.A., J. M. Olavarri, ¥ » +++ Johnson-Farmer Chain Co., Lebanon, Pa. 
Bilbao. Works at Durango, Vizcaya. “ ¥ . McKay Company, McKees Rocks, near 
, : Se: Pittsburgh, Pa. 
BN eae otek ers Forjas de San Martin de Pedro Framis, La a ee ar ; 
Barcelona (for testing chains up to _ » +++ National Erie Co., Erie, Pa. (for the testing 
16 tons). of anchors only). 
neteoy arr Hijos di Vicinay, 8. en C., Ochandiano, ” » +++ National Malleable and Steel Castings Co., 
Vizcaya. Sharon, Pa. 
“ » ++ Portland Chain Manufacturing Co., Portland, 
SWEDEN .....+---<0+ Gunnebo Bruks Aktiebolag, Guanebobuck, Or. 
Viistervik (for testing chains up to 20 ~ ,. ++ Round California Chain Corporation, Ld., 
tons). South San Francisco, California. 
ee nae merase Ljusne Woxna Aktiebolag, Ljusne. 93 vs Seattle Chain Co., 6921, East Marginal 
Aime bo ccccerin Jarnbirger A/B, Orsa. Way, Seattle, Wash. 
: oul Bormann des sp Ramniis Bruks Aktiebolag, Ramniis. : ee eer AV IOrS 8. G., Chain Company, Hammond, 
ERS: Statens Provningsanstalt (Government Indiana. 
Establishment), Stockholm. a ., «++ Woodhouse Chain Works, Trenton, N.J. 


N.B.—Ships supplied with anchors and chain cables tested at any of the establishments in the foregoing lists will have 
the notation of “ Lloyd’s A.&C.P.” in the Register Book, provided that in the case of machines outside Great Britain and Ireland 
-the tests are carried out under the supervision of a Surveyor to the Society. 


By order of the Committee, 
P. E. CLEMENT, 


LoNpox.—A pril, 1951 Secretary. 
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ASSIGNMENT OF FREEBOARD 


The Committee of Lloyd’s Register are empowered to assign freeboards to British ships and to ships registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London Office, or 
other offices of the Society. 


FREEBOARD MARKING FOR STEAMERS 
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The Centre of Disc to be placed‘on both sides of ship amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visinle, and, if necessary, special 
arrangements are to be made for this purpose. Ships over 330 feet in length are not required to be marked with the W.N.A. line. 


long and 1 inch in thickness, ; 


FREEBOARD MARKING FOR STEAMERS CARRYING TIMBER DECK CARGOES 
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The Centre of Disc to be placed on both sides of ship amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 


ships. and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, 


arrangements are to be made for the purpose. 


special 
Ships over 330 feet in length are not required to be marked with the W.N.A. line. “ 
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FREEBOARD MARKING FOR SAILING SHIPS 
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' thickness 1 inch. 
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ic long and 1 inch in thickness, 1 


The Centre of Disc to be placed on both sides of ship amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters ure 
to be painted in white or yellow on a dark ground or in black ona light ground. They are also to be carefully cut in or centre-punched on the sides of iron anu steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. 
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R. M. Turnsuwy, Chairman of the London General Shipowners’ Society. 


R. SrewarT MacTreEr, ¢.8.£., Deputy-Charman of the London General Shipowners’ Society. 


A. W. THEOBALD, Chairman of the Institute of London Underwriters. 
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COMMITTEE OF MANAGEMENT—continued 


MEMBERS ELECTED AT THE PRINCIPAL OUTPORTS 


LIVERPOOL COMMITTEE 


L. O’B. Harprne, Chairman of the Liverpool Committee. 


A. Batu, Deputy-Chairman of the Liverpool Committee. 


T. H. BhackHam 


W. H. Davis A. E. MInLer 
C. H. Jounson H. OwEn 

F. H. Lowe D. Roperts 
BELFAST— ! R. W. BERKELEY 


\ W. A. EpMEnson, ¢.B.k. 
BRISTOL— Cuarues L. Hint 


G. C. Gibson 
FREDERICK JONES 

D. Rupert PxHriites 
L Ipwat WILiLraMms 


CARDIFF— 


HARTLEPOOL—Sir W. Guy Ropner 
HULL— W. Fenron 


; Hon. R. C. GeppEs 


LEITH— (Sir J. Dovatas THomson, Br. 


C. G. Mack, M.B.E. 


SCOTTISH COMMITTEE 


fon R. Harrison, Chairman of the Scottish Commillee. 
G. A. Workman, Deputy-Chairman of the Scottish Committee. 


ALEX. AIKMAN, 0.B.E. | A. C. Hogartu 

Smr GEORGE BARR, C.B.E. Wma. Logan 

{OBERT BORLAND Sir AnpRew McCance, 
JOHN BRUCE D.Sec., LL.D., F.R.S, 
W. L. DeENHOLM, D.L. HucH M. MacMInan, B.s8e. 
CHARLES G. DoNALDSON J. N. Reynarp 

Sm THomas Dunnop, Bt. JAMES SHEARER, 0.B.E. 


SUNDERLAND— WALTER B. ALLAN 
TEES PORTS AND WHITBY—Wu.tram Heapiam 


Munco CAMPBELL, 0.B.E. 
Sin L. ANDREw Common, D.8.0. 
LESLIE Mann 
Sm Winuram A. Sourer 
| Str ArtTHuR M. SUTHERLAND, Bt., K.B.E. 
LA. S. WITHERINGTON 


D N. BURRELL 
of 


TYNE DISTRICT— 


SHIPBUILDERS AND ENGINEERS 


Sm Winrrip AYRE 

CHARLES CONNELL, M.A. 

J. RaMSAY GEBBIE, 0.B.E.. B.Sc. 

J. GILCHRIST 

Sir WInsram Gray, Bt. 

Sir Summers Hounrer 

Sk Putuip B. JoHnson, B.A. 

Sir JAMES LITHGow, Bt. G.B.E, MC. 


J. M. McN&ILt, ¢.B.E., M.C., LL.D., F-R.S. 
COMMANDER Sir Roperr MICKLEM, C.B.E., R.N. (ret.) 
Str SrepHen J. Picorr. D.se. 

Sr FREDERICK E. REBBECK, D.Sc. D.L., J.P. 

H. B. Rosin Rowe, C.B.5. 

Hanonip EH. SHEARDOWN 

Sm Liewenrtyn T. G. Sounssy 

Sir A. Murray SrepHen, M.c. 


CHAIRMEN OF NATIONAL COMMITTEES ABROAD  (£x officio) 


Don Eryesto Anastasio (Spanish Committee). 
Marce, Eminp CapPenie (French Committee). 


ConSUL-GENERAL GUNNAR CARLSSON, C.B.E. (Swedish Committee). 


H. P. Curistensen (Danish Committee). 
H. A. CromMELIN, (Holland Committee). 
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A. L. W. MacCatrium, c3.z. (Canadian Committee). 


Lt.-GENERAL Str Leste MORSHEAD, K.C.B., K.B.E., C.M.G., D.8.0. 
(Australian and New Zealand Committee). 


? . 
JAMES SmncLarr (American Committee). 


TECHNICAL COMMITTEE 


at j 
xDERICK E. REBBECK, D.Sc., D.L., J.P. ... eA ect) : } 
Suaieee ea pester tee ae Joint Chairmen 


Sir Putnie B. JOHNSON, B.A... Ae is af oe Viet haiuen 
CHARLES CONNELL, M.A. ... és: a: re ag oS eed! ‘ 


NOMINATED BY VARIOUS INSTITUTIONS AND BODIES: 


Instrrution OF NAVAL ARCHITECTS _... im oe Fai S ... H. B. Rosin Rowe tt, C.B.£. 
8. Livineston SMITH, C.B.E., D.Sc. 


Norru-East Coast [ystiTuTION OF ENGINEERS AND SHIPBUILDERS ... EF. W. DuepaALe, B.sc. 
Sir Pure B. JoHNSON, B.A. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND ... Louis V. DuNLoP 
Atex. 8. MACLELLAN, LL.D., B.Sc. 
S. B. Ratston 


SHIPBUILDING CONFERENCE he Me sae se ae oct ... Sm Witrrip AYRE 


CHARLES CONNELL, M.A. 

J. Ramsay GEBBIE, 0.B.E., B.Sc. 
AMBROSE HUNTER 

F. 0. Jonn 

J. LENAGHAN 

ALLAN J. Marr 


NationaL AssoctaTion oF MARINE ENGINEBUILDERS me a ... Harry HUNTER, 0.B.F., B.Sc. 
W. H. Purvis 


Haro.p E, SHEARDOWN 
Ewen H. Suir 


Instivute OF MARINE ENGINEERS sh ae ro ay a ... H.S. Humpureys 

Society or ConsuLTING MARINE ENGINEERS AND SHip SURVEYORS ... Sm Haroip Fortrescurk FLANNERY, 
Bt., M.B.E. 

Dry Dock Owners’ AND REPAIRERS’ CENTRAL COUNCIL — ... S ... G.S. CRoMAR, C.B.E. 


JAMES PATTON, 0.B.E. 


TRON AND STEEL INSTITUTE cl Son cog re _ Les ... H.H. Burton 
Sir ANDREW McCance, 
D.Sc., LL.D., F.R.S. 


Brivish tase AND STEEL FEDERATION... a nie — a ... A. MacLrop 
NationaL ForRGEMASTERS ASSOCIATION tre oe. Me i ... Str ArrHur MATTHEWS, 0.B.E., M.A. 
HonouraABLE CoMPANY OF MASTER MARINERS a = ae ... Capratn F, G. SpRIDDELL, 

C.B.E., R.D., R.N.R. 
INstTrTUTION OF ELEcTRICAL ENGINEERS es ah a. ... H. Dewar WicuHT 
British ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIATION ... .. R.G. A. Drwuick 
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TECHNICAL COMMITTEE—continued 


SHIPOWNERS 


UNDERWRITERS 


SHIPBUILDERS AND ENGINEERS ... 


Srr RONALD GARRETT 


A. K. M. Gate 
Str W. Guy Ropner 


SHIPBUILDERS 


ENGINEERS... 


SHIPOWNERS 


NOMINATED BY GENERAL COMMITTEE : 


H. BarracLouGH 
Rosertr BorLAND 
W. L. DenHOLM, D.L. 
L. O’B. Harpine 
GILBERT J. INNES 
FREDERICK JONES 


WALTER BarRIE 
H. W. Epmunps 
A, GLANVILL SMITH, M.C. 


GeorGE Barrik 
Sm Mauricr Denny, 
Bt., K.Bika Dit 

Sir SumMers HUNTER 
CoMMANDER Sir RoBERT 

MICKLEM, (.B.E., R.N. (Tet.) 
Sir Freperick KE. REBBECK, 

D.Se., D.L., J.P. 

Sir LLEWetiyn T. G. Soutspy 


GENERAL COMMITTEE (Ex offi-io) 


Chairman of Lloyd’s Register 


Deputy-Chairman and Treasurer of Lloyd’s Register 


Deputy-Chairman and Chairman of Sub-Committees of Classification of Lloyd’s Register 


NOMINATED BY TECHNICAL COMMITTEE : 


W. T. Burrerwick, C.B.E. 
J. M. McNery, 

C.B.E., M.C., LL.D., F.R.S. 
J.S. RepsHaw, 0.B.E. 


J. GILCHRIST 


ry: a0 ate BR ae ... W.H. Dickie 
J. GRAY, C.B.E. 
J. Barrp, B.Se. 


NOMINATED BY NATIONAL COMMITTEES ABROAD : 


ONE 
ONE 
ONE 
ONE 
ONE 
ONE 
ONE 


ONE 


BY THE AMERICAN COMMITTEE 

BY THE AUSTRALIAN AND NEw ZEALAND COMMITTEE 
BY THE CANADIAN COMMITTEE 

BY THE DanisH COMMITTEE 

BY THE FRENCH COMMITTEE 

BY THE HOLLAND COMMITTEE 

BY THE SPANISH COMMITTEE 


BY THE SWEDISH COMMITTEE 


H. Brecas 

T. H. BLackHAM 

J. R. BRocKLEHURST 
H. Brouu 

W. H. Davies 


ALEX. AIKMAN, O.B.E. 


Sir GEoRGE Barr, C.B.E. 


Rosert BorLANpD 
P. B. H. Brown 
JOHN BRUCE 


JoHN R. Cowper, 0O.B.E. 


Harry CUNNINGHAM 
Jas. E. Dawson 
W. L. DENHOLM, D.L. 

. CHARLES G. DoNALDSON 
L. V. DuNLoP 


LIVERPOOL COMMITTEE 


1950-51 


L. O’B. Harpe, Chairman. 


A. Batu, Deputy-Chairman. 


W. H. Dickie 

A. RicgBy HuGHEs 
C. H. JoHNson 

F. H. Lowe 

C. G. Mack, M.B.E. 


Secretary: H. W. Soar, 
201, Tower Building, Liverpool, 3. 


SCOTTISH COMMITTEE 


1950-51. 


Ion R. Harrison, Chairman. 
G. A. WorKMAN, Deputy-Chairman. 


Sir THomas DuNLop, Bt. 
JAMES GILCHRIST 
A. C. Hocartu 
Wma. Locan 
Srr AnpRew McCancer, 
D.Se., LL.D., F.R.S. 
Tan C. MAcFrARLANE 
Tan MaAczenzIE 
Ropert C. Mackie 
ALEX. S. MacLELLAN, LL.D., B.Sc. 
Hueu M. MacMiInuan, B.Sc. 


Secretary: C. R. Willis, w.p-r., a0.0. 
95, Bothwell Street, Glasgow, C.2. 
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A. E. MILuer 
Harotp OWEN 
Davin RoBERTS 
H. F.. THorBurNn 


J. B. McNatr 


J. M. McNem1, 
C.B.E., M.C., LL.D., F.B.S, 


DouGuas M. P. PxHitures 
J. N. REYNARD 

Wm. F.. Ropertson 
JAMES SHEARER, O.B.E. 
Wo. C. Stewart 

A. WerpGwoop 

Harry YATES 


AMERICAN COMMITTEE 
1950-51 


James Srncuarr, Chairman. 


Frank B. ZeLuer, Deputy-Chairman. 


MEMBERS IN NEW YORK 


F. N. Bowers, President, International Freighting Corporation, 
Ine., I.F.C. Steamship Lines, New York. 

C. W. Bowrina, Jr. Vice-President, Boyd, Weir & Sewell, Ld., 
New York. 

T. EB. BucHanan, General Manager, Marine Department, The Texas 
Company, New York 

E. Myron Bott, President, A. H. Bull Steamship Co., New York. 

Percy Cnusp, II, President, Federal Insurance Company; 
Partner of Chubb & Son, New York. 

D. Faritry Cox, President, Messrs. Appleton & Cox, Ince. 
New York. 

Wenvett N. DAmMOontTr, 
Company, Ld. 

M. G. GamstE, President, Esso Shipping Company, New York. 

M. Garcta, Jr., Garcia & Diaz Ine., New York. 

B. B. Howarp, Director, Standard Oil Company, Ine. (N.J.). 

J. M. B. Howarp, Manager, Marine Department, Standard 
Vacuum Oil Company, New York. 

Harotp JACKSON, President, Wm. H. McGee & Co., Ine., New 
York, representing the St. Paul Fire and Marine Insurance 
Co., of St. Paul, Minn.; The Phenix Insurance Co., Hartford, 
Conn.; Seeurity Insurance Co., New Haven, Conn.; Camden 
Fire Insurance Association, Camden, N.J.; Sun Insurance 
Office, Ld.; Royal Exchange Assurance, London; The Northern 
Assurance Co., Ld., London; and The Indemnity Marine 
Insurance Co., Ld., London. 

J. G. Jonnson, New York. 

cee F. Jones, Vice-President, Gulf Oil Corporation, New 

ork. 

L. S. Kennepy, President, Messrs. Marsh and McLennan, Inc., 
New York. 

D. K. Lupwie, President, National Bulk Carriers, Inc., New York. 

Joun McAuuirrs, Chairman of the Board, American Eastern 
Corporation. 


Vice-President, Sinclair Refining 


MEMBERS AT 


Frazer A. Bariey, President, National Federation of American 
Shipping, Washington, D.C. 

R. L. Burks, President, Sun Shipbuilding 
Company, Chester, Pa. 

STEPHEN W. Carey, 3rD, President, Providence Washington 
Insurance Company, Providence, R.I. 

G. W. Coprineton, Vice-President, General Motors Corporation, 
General Manager, Cleveland Diesel Engine Division, General 
Motors Corporation, Cleveland, Ohio. 

H. D. Couture, Chairman of the Finance Committee, Standard Oil 
Company of California, San Francisco, Cal. 

THomas 8. DEERING, Vice-President, Fire Association of Phila- 
delphia; Vice-President, Reliance Insurance Co., of 
Philadelphia, Philadelphia, Pa. 

D. R. Dunuap, Chairman of the Corporation, Alabama Dry Dock 
& Shipbuilding Co., Mobile, Ala. 

W. H. Greruauser, President, The American Ship Building Co., 
Cleveland, Ohio. 

J. Stewart GILBERTSON, Marine Vice-President, Hartford Fire 
Insurance Company, Hartford, Conn. 


& Drydocking 


G. W. McInvor, Vice-President, Messrs. Talbot, Bird & Co., Inc., 
New York; Vice-President, Universal Insurance Co., New York. 

FRANKLIN D. Mooney, New York. 

Atpert V. Moore, President, Moore-MeCormack Lines, Ine., 
New York. 

J. Henry Neate, President, Ellerman’s Wilson Line New York Ine. 
F. R. Prarr, General Manager, Marine Transportation Depart- 
ment, Socony-Vacuum Oil Company, Inec., New York. 
Joun D. Rettty, President, Todd Shipyards Corporation, New 
York, Galveston, Mobile, New Orleans, San Francisco, 

Seattle, Los Angeles and Barranquilla. 

H. Harrrs Rosson, Vice-President and Director, United Fruit 
Co., New York. 

James Srncuatr, President, Luckenbach Steamship Company, Inc., 
New York. 

H. Gerrisu Satu, Shipbuilders Council of America, New York, 

D. D. Srroumeter, Vice-President, Bethlehem Steel Company, 
Ine., Shipbuilding Division, New York. 

J. J. Watsu, 0.B.8., Director, Furness, Withy & Co., Ld., U.S.A. 

H. W. Wartey, President, Calmar Steamship Corporation; 

President, Ore Steamship Corporation; President, Bethlehem 

Transportation Corporation; President, Cambria Steamship 

Company; President, Mahoning Steamship Company. 

N. Wesrertunp, President, Marine Transport Lines, Inc., 

New York. 

Ra. Wrerpsma, General Manager, Holland America Line, 

New York. 

Frank B. Zevirr, Underwriter and United States Manager, 
British & Foreign Marine Insurance Co., Ld.; Thames & 
Mersey Marine Insurance Co., Ld., and other Companies, 
New York. 


Ww. 


F. 


OUTPORTS 


Rozert Hara, Chester, Pa. 

W. C. Hewweway, President, Pittsburgh Steamship Co., 
Cleveland, Ohio. 

Cuartes Kurz, President, Keystone Shipping Co., Philadelphia, Pa. 

G. Bron Lucas, Vice-President. Insurance Company of North 
America, Philadelphia, Pa. 

J. C. Merritt, President, Merrill-Stevens Drydock & Repair Co., 
Jacksonville, Fla. 

JosrpnH A. Moorr, Jr., President, Moore Dry Dock Co., San 
Francisco, Cal. 

Joun G. Munson, Vice-President, Raw Materials, United States 
Steel Corporation of Delaware, Pittsburyzh, Pa. 

Wx. 8. NeweEtt, Chairman, Bath Tron Works Corporation, Bath, 
Maine. 

E. A. Roserts, Chairman of the Corporation, Waterman Steam- 
ship Corporation, Mobile, Ala. 
Ranpotpy Sevier, President, Matson 

Francisco, Cal. 


Navigation Co., San 


Office: 17, Battery Place, New York, 4. 
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AUSTRALIAN AND NEW ZEALAND COMMITTEE 


1950-51 


L7.-GENERAL Sir LESLIE MORSHEAD, K.C.B., K.B.E., C.M.G., D.S.0., Chairman. 


Norman E. Jones, The Broken Hill Proprietary Co., Ld. 
G. K. Krycer, Wilh. Wilhelmsen. 


M. V. Mituer, Union Steamship Company of New Zealand, 
Ld. 


Lv.-Gen. Sir Lesyti MorsHEAD, K.C.B., K.B,E., C.M.G., D.S.0., 
Orient Line, Ld. 


T. J. Parker, Huddart Parker, Ld. 
A. G. Porter, Birt & Co. (Pty), Ld. 


Office: 4, Bridge Street, Sydney, N.S.W. 


CANADIAN COMMITTEE 
1950-51 


A. L. W. MacCatuum, ¢.B.E., Chairman. 


C. WALLACE, 6.B.E. | 


A. Cross Deputy-Chairmen. 


DISTRICTS OF MONTREAL AND QUEBEC. 


R. A. Campseti, Mohawk Navigation Co., Ld., Montreal. | T. R. McLagan, 0.B.£., Vice-President and General Manager, 
D. A. CLarkeE, 0.B.E., President, Clarke Steamship Co., Ld. P peers eee Ld. , ern 
‘ : ‘APTAIN R. W. McMurray, UU ector, ian 
oe R. kip Cuarke, General Manager, Canadian National Pasian Steamships, Ld. no 
Steamships. . 
Cou. I. H. Eaxrtn, 0.38.2., Managing Director, McLean F. L. Parsons, Saguenay Terminals, Ld., Montreal. 
Kennedy, Ld. | L. J. Parrineron, President, Quebee Steamship Lines, Ld. 
Gaston E ir, President, Transit & Terminals, Ld., Mont- E. P. Rees, .M.G., M.c., Managing Director, Furness, 
real. Withy & Co. (Canada), Ld. 
A. Hurcuiwson, President, The Hall Corporation of Caprain N, J. Reocn, General Manager, Canada Steamship 
Canada, Montreal. Lines, Ld., Montreal. 
A. L. LAWES, ¢.B.E., President, Montreal Shipping Co., Ld. C. G. Ross, President, Dale & Co., Ld. 
T. C. Lockwoon, ¢.B.E., President, Cunard-Donaldson, Ld. J. Epovuarp Smrarp, Vice-President, Marine Industries, Ld. 
A. L. W. MacCauuum, c.B.e., General Manager of the R. B. Txuomson, Vice-President, Davie Shipbuilding & 
Shipping Federation of Canada, Inc. Repairing Co., Ld. 
TORONTO AND LAKE DISTRICT. 
Caprain R. B. ANeus, Operating Manager, Upper Lakes & E. W. ScHaurrier, President, Marine Managers, Ld., 
St. Lawrence Transportation Co., Ld., Toronto. | Toronto. 
C. A. Ansetu, Managing Director, Port Weller Dry Dock | «4 he ae i : 
Gao Hedi Poet Weller Uninnin, Gro. L. Stewart, President, Imperial Oil, Ld., Toronto. 
W. M. V. Asu, President, Shell Oil Company of Canada. H. W, Warton, General Manager, The Collingwood Ship- 
Caprarsy R. Scorr Misener, President, Sarnia & Colonial | yards, Ld. 


Steamships, Ld., Port Colborne. 


MARITIME PROVINCES. 
A. Cross, Chairman, Dominion Steel & Coal Corp., Ld., H. I. Maruers, President, I. H. Mathers & Son, Ld., 


Sydney, N.S. Halifax, N.S. 

Cov. A. N. Jones, President, Pickford & Black, Ld., R. J. R. Netson, General Manager, Halifax Shipyards, Ld. 
Halifax, N.S. C. N. Wiuson, President, St. John Dry Dock Co., Ld. 
DISTRICT OF VANCOUVER, B.O. 

F. H. CLENDENNING, President, Empire Shipping Co., Ld. G. A. O. McBran, Managing Director, Union Steamships, 

P. B. Cooke, General Manager, Canadian Australasian Ld., Vancouver. 
Line, Ld. E. F. Rwwov.e, 0.B.E., President, Canada Shipping Co., 
A. B. Granam, President, Anglo-Canadian Shipping Co., Ld. Vancouver. 


W. L. Hurrorp, General Manager, Seaboard Shipping Co., C. WALLACE, C.B.E., President, Burrard Dry Dock Co., Ld. 
Ld. 


SUB-COMMITTEE FOR THE GREAT LAKES DISTRICT: 


Captain R. B. ANGUS. R. A. CAMPBELL. CapTtaIn R. Scott Misener. Gero. L. Stewart. 
C. A. ANSELL. GASTON ELIz. CapTaln N. J. REOcH. H. W. WALTON. 
W. M. V. Asa. A. HutTcHINSON. E. W. ScHAUFFLER. 


Office: Room 200, Canadian Steamship Lines Building, 751, Victoria Square, Montreal, P.Q. 
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DANISH COMMITTEE 


1950-51 


H. P. CHRISTENSEN, Chairman. 


CurIstIAN Harnorr, Deputy-Chairman. 


H. P. Curistensen, Helsingér Skibsveerft-og Maskinbyg- 
geri A/S, Elsinore. 
A. CuRISTIANSEN, J. Lauritzen’s Rederi, Copenhagen. 


HaKon CuristiANsEN, A/S Det Ostasiatiske Kompagni, 
Copenhagen. 


Orro CHRISTIANSEN, A/S Nakskov Skibsverft, Nakskov. 


CG. Diramer, A/S Burmeister & Wain’s Maskin-og Skibs- 
byggeri, Copenhagen. 


BE. Hann-Petersen, A/S Det Dansk-Franske Dampskibs- 
Selskab (A. N. Petersen), Copenhagen. 


CHRISTIAN Haruorr, Rederiet C. K. Hansen, Copenhagen. 


A. Houmotier, A/S Burmeister & Wain’s Maskin-og Skibs- 
byggeri, Copenhagen. 


Svenp F. Jacopsen, Den Kjébenhavnske S6-Assurance 
Forening, Copenhagen. 


Axe Kampen, A/S Dampskibsselskabet Torm, Copenhagen. 


J. A. Kérpinc, Det Forenede Dampskibs-Selskab, A/S, 
Copenhagen. 


Perer Leta, De Private Assurandérer, A/S, Copenhagen. 


A. P. M6LLER, Copenhagen. 


Max Nietsen, A/S Assurance-Compagniet ‘“Baltica” 


Copenhagen. 


E. Rincstep, B8c., Odense Staalskibsverft A/S, Odense 


Office: Holbersgade 11, Copenhagen, K. 


FRENCH COMMITTEE 
1950-51. 


Marcet Emite Careuie, Chairman. 


PrerrE GASTON Breton, Deputy-Chairman. 


Prerre Gaston Breton, Directeur de la Fonciére 


Transports. 


Marce. Emite Capeuie, Président de la Compagnie de 
Navigation d’Orbigny. 


A. Cuaron, Président Directeur Général de la Shell 
Frangaise. 


Y. Desprez, Président Directeur Général de la Compagnie 
Auxiliare de Navigation. 


P. Louts Dreyrus, Louis Dreyfus & Co. 


JEAN FRratsstnet, Président Directeur Général de la 
Compagnie de Navigation Fraissinet. 


J. Hurt, Vice-Président, Directeur Général de la Société 
Générale des Huiles de Pétrole BP. 


Rosert Lappt, Associé de Messrs. Worms & Cie. 


Anpr& Le Granp, Président de la Compagnie de 
Remorquage et de Sauvetage “Les Abeilles”. 


Général de la “C.A.M.A.T.” 


Jacques Mact, Directeur 
Aériennes & 


(Compagnie d’Assuranee Maritimes 
Terrestres). 

Lfon Martev, Président Directeur Général de la Société 
Générale de Transports Maritimes 4 Vapeur. 

L. Scmarrmo, Gérant de la Société Algérienne de 
Navigation (Charles Schiaffino & Co.) 


Office: 26, Rue Cambon, Paris. 
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HOLLAND COMMITTEE 


1950-51 


H. A. CromMeE.in, Chairman. 


B. E. Ruys, Jr., Deputy-Chairman. 


H. A. Cromme.rin, Vereenigde Nederlandsche Scheepvaart 
Maatschappij N.V. 


P. GorpKoop Dzn., Kromhout Motoren Fab. D. Goedkoop, 
Jr., N.V., and Nederlandsche Dok en Scheepsbouw 
Maatschappij V.O.F. 


H. M. Knicur, Knight & Co., Rotterdam. 


Ir. W. H. Kruyrr, Koninklijke Nederlandsche Stoomboot 
Maatschappij, Amsterdam. 


B. E. Ruvuys, Jr., William Ruys & Zonen, Rotter- 
damsche Lloyd, Stoomvaart Maatschappij Koninklijke 
“Triton” and Stoomvaart Maatschappij “Rotterdam,” 
Rotterdam; Koninklijke Java-China Paketvaart Lijnen 
N.V.; Koninklijie Paketvaart Maatschappij N.V. 


Arig Sit, Jzn., Koninklijke Maatschappij “De Schelde.” 
P. VAN DEN ToorN, Holland-Amerika Lijn, Rotterdam. 


Jhr. C. F. J. QuARLES VAN Urrorp, Koninklijke Java-China 
Paketvaartlijen (Interoecean Lines), Amsterdam. 


ANTHONY VEDER, Maatschappij Zeetransport Oranje Lijn, 
Rotterdam. 


Ir. J. VerRscHoor, Stoomvaart Maatschappij Nederland, 
Amsterdam. 


A. WARNDERINK VINKE, Stoomvaart Maatschappij Oostzee 
and Stoomvaart Maatschappij Hillegersberg, Amster- 
dam. 


J. FRENSEL WEGENER, Tollenaar & Wegener, Amsterdam. 


Office: Westersingel 106, Rotterdam. 


SPANISH COMMITTEE 
1950-51. 


Don Ernesto ANastasi0, Chairman. 


Don Jesus Auraro, Vice-Chairman. 


Don Jesus Atraro, Vice-President, Empresa Nacional 
“Eleano,” I\ladrid. 


Don Ernesto ANastasio, President of the Councils of 
Administration, Compafiia Trasmediterranea and of 
Union Naval de Levante S.A., Madrid, and La Union 
y El Fénix Espafiol. 


Don JUAN ANTONIO DE AzNaR, President of the Council of 
Administration of the Compafiia Euskalduna de Con- 
struccion y Reparacion de Buques, Bilbao. 


Don José Maria Cervera, Director, Compafiia Tras- 
atlantica, Madrid, and Managing Director, Cia. Navi- 
gaceion Espafiola, Madrid. 


Don F£urx pe Gregorio, Director General, C.A.M.P.S.A.. 
Madrid. 


Don A. L. Grosso, Director, Compafiia Maritima Frutera, 
Cadiz. 


Don MANvuEL GuBERN, Director General, Centro de Navieros 
Aseguradores, Barcelona. 


Don Luis Hermipa, Vice-President of the Comisariado 
Espanfiol Maritimo and Director of La Union and El 
Fénix Espafiol. 

Don Aucusto Mrranpa, Director General, Sociedad 

Espafiola de Construecion Naval, Madrid. 


Don Manuet Soro, Director General, Union Naval de 
Levante S.A. Madrid. 


Don José Marta Yparra, Director General, Ybarra y 
Compania S. en C. Seville. 


Office: Alcala 53, Madrid. 


SWEDISH COMMITTEE 


1950-51 


ConsuL-GENERAL GUNNAR CARLSSON, C.B.E., Chairman. 


ConsuL-GENERAL AXEL AXELSON JOHNSON, C.B.E., Vice-Chairman. 


K. R. Boxman, ©.B.E. Rederiaktiebolaget Svenska Lloyd, 
Gothenburg. 


ALLAN Borastrom, A.-B. Gotaverken. 


ConsuL Tor E. J:son Brostrém, Angbatsaktiebolaget 
Ferm, Kristinehamn. 


ConsuL-GENERAL GUNNAR CARLSSON, C.B.E. Rederiaktiebola- 
get Transatlantic, Rederiaktiebolaget Transpacific, and 
Rederiaktiebolaget Transmark, Gothenburg. 


Gunnar EncperG, Eriksbergs Mek. Verkstads Aktiebolag, 
Gothenburg. 


GyLLENHAMMAR, F6rsiikringsaktiebolaget Ocean, 


Sveriges Allminna Sjéférsikrings A.-B. 


PER 


Consut Orro Hiuuerstrém, Rederi A.-B. Helsingborg, 


Rederiet “Belos,” and Rederi A.-B. Sirius, Helsingborg. 


| 


EmanueL HécsereG, Stockholms Rederiaktiebolaget Svea, 
Stockholm, and A.-B. Finnboda Varf. 


HermMan Hoocuanp, Trafik A.-B, Gringesberg-Oxelésund, 
Stockholm. 


ConsuL-GENERAL AXEL AXELSON JOHNSON, C.B.E. Rederi- 


aktiebolaget Nordstjernan, Stockholm, and Avesta 
Jernverks Aktiebolag, Avesta. 

G. Lunprevist, Koekums Mekaniska Verkstads, A.-B., 
Malmé6. 

Jart Maumros, Trelleborgs Angfartygs Aktiebolag, 
Trelleborg. 


Rour SdérMAN, Rederiaktiebolaget Transoil and Rederiaktie- 
bolaget Tankoil, Gothenburg. 


Srxten WouHLFAnRT, Domnarfvets Jarnverks A.-B. 


Cart Err AnMANSSON, Sveriges Angfartygs Assurans- 
forening, Gothenburg. 


Office: Jarntorget, 3, Gothenburg, C. 
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OFFICES | 


OF 


LLOYD’S REGISTER 


‘20qOTTAO 


WO 


AATERIHA, &aTOLI 


EUROPE 


OFFICES OF LLOYD’S REGISTER 
CONTINENTS 


AMERICA ... 


Aberdeen 
Adelaide 
Aden - 
Alexandria ... 
ALGERIA ... 
Algiers... 
Amsterdam 
Ancona 
Antwerp - 
ARGENTINA 
TUDE) oe) es 
Auckland 
Augsburg... 
AUSTRIA ... 


Balboa ... 
Baltimore 
Bangkok 
Barcelona 
Bari 

Barrow 
Barry 

Basra ... 
Belfast ... 
BELGIUM ... 
Bergen ... 
Bilbao ... 
Birmingham 
Bombay 
Bordeaux 
Borlange 
Boston, Lines. 
Boston, Mass, 
Bremen 
Brisbane 
Bristol . 
BRITISH WEST ‘INDIES 
Budapest a. 
Buenos Aires 
BURMA 
Cadiz 
Calcutta 
CANADA 
Cape Town ... 
Cardiff . 
CEYLON 
Chicago 
CHILE 
CHINA 4 
Christchurch — 
Cleveland 
Colombo 
Copenhagen 
CUBA .. - 
Curacao $ 
CZECHOSLOVAKIA > 


Dartmouth ... 
DENMARE 

Djakarta ae 
DeremuriGs cscs Se-, sab. ace 
Dover ... 

Dublin ... 

Dundee 

Dunedin 

Dunkirk 

Durban ore 

Dusseldorf ... 


EAST AFRICA. oe 

EAST INDIAN ARCHIPEI AGO 
EGYPT AND RED SEA. sep 
AE 4 | eee ra 


Falmouth ... Sas 
FAROE ISLANDS a 
Fleetwood 
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FRANCE 
Fremantle 


Galveston 

Genoa 
Seorgetown, Dem. 
GERMANY wa 
GIBRALTAR 
Glasgow 
Gothenburg 


GREAT BRITAIN ... 


GREECE 
Greenock 
Grimsby 
Groningen 


Halifax 
Hamburg ... 
Hartlepool ... 
Havana 
LEW GY era re 
Helsingborg 
Helsingfors 
Hilbringen 
HOLLAND 
HONG KONG 
LER eD eyes 
HUNGARY | 


ICELAND ... 
INDIA ... 
Ipswich sex 
IRELAND ... 
ITALY 


Jacksonville 
JAPAN 


Karachi 
Kiel 


Kingston, Jamaica ... 


Kobe ae 
Kongsberg ... 


Lagos 

Leeds 

Leghorn 

Leith 

Lisbon ... 
Liverpool 
London arr 
London District .. 
Los Angeles 
Lyttelton 


Macassar 
Madras 


Manchester ... 
Manila ... 
Marseilles 
Melbourne .. 
Middlesbrough 
Milford Haven ... 
Mobile... .. 
Mombasa 
Montevideo 
Montreal 


Nantes 
Naples ... 


AFRICA 
ASIA ... 


NETHERLANDS ANTILLES . 


New Orleans 
Newsy OF: 2.0. <s 
NEW ZEALAND 
Newcastle-on-Tyne 
Newcastle, N.S.W. 
Newfoundland 
Newport, Mon. ... 
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Newport News ... 
NIGERIA ... 
NORTH AFRICA 
NORWAY ... 
Nottingham 


Oslo 


PAKISTAN 
Palermo 

Panama, C.Z. 
Paris 

Penang ai 
Philadelphia 
Pilsen 

PAnsUs cs. ae 
Pittsburgh ... 
Plymouth ... 
Port Arthur, Ont. 
Port Elizabeth ... 
Port of Spain 
Port Said 
Portland, Or. 
PORTUGAL 


Quebec 


Rangoon 
Reykjavik i 
Rio de Janeiro ... 
Rosario 2 
Rotterdam ... 
Rouen ... 


St. Etienne : 
Saint John, NB. 
Saint John’s, Nfl. 
Salzburg ; 
San Francisco 
Santos ... 
Scunthorpe ... 
Seattle 

Shanghai 
Sheffield 
Singapore 
Sourabaya ... 
SOUTH AFRICA 


SOUTH AMERICA ... 


Southampton 
SPAIN 

Spezia ... 
Bpbitievss; 
Stockholm 
Suez... 
Sunderland . 
Swansea 
SWEDEN ... ... 
Sydney, N.S.W. ... 
SWITZERLAND 


Taleahuano ... 
Taranto 
TH 


Thorshavn 
Toronto 
Mrigsta!.:. 7 s-- 
TRINIDAD 
TONISTA... 2 
UNITED STATES 


Valparaiso ... 
Vancouver ... ... 
Victoria, Canada 
Vizagapatam 


Wellington ... 
Whyalla 
Winterthur ... 


Yokohama ... ... 
YUGOSLAVIA . 


HEADQUARTERS STAFF 


ADMINISTRATIVE STAFF 


CHIEF EXECUTIVE. 
W. J. FERGUSON, M.Eng. 


SECRETARY. 


P. E. CLEMENT 


CLERK TO THE CLASSIFICATION COMMITTEE. ACCOUNTANT. 


R. J. SuappEN R. B. NANcarrow, A.A.C.C.A. 


EDITOR OF PUBLICATIONS. 


RR 


MANAGER OF THE PRINTING HOUSE. 
W. H. Carsiaw, B.Sc. E. W. L. Tiwpy, M.¢. 


SURVEYING STAFF 


CHIEF SHIP SURVEYOR. CHIEF ENGINEER SURVEYOR. 


R. B. SHEPHEARD, C.B.E., B.Se. S. F. Dorery, C.B.E., D.Sc., F.R.S. 


DEPUTY TO THE CHIEF SURVEYORS (ESTABLISHMENT). 


J. Hopason 
ASSISTANT CHIEF SHIP SURVEYOR, ASSISTANT CHIEF ENGINEER SURVEYOR. 
J. TURNBULL, O.B.E. H. N. PEMBERTON 

PRINCIPAL SURVEYORS. PRINCIPAL SURVEYOBS. 
S. T. BRYDEN, M.Sc. G. O. Watson (Electrical) 
C. A. Minar R. Morrirt, B.Sc. 
F. C. Cocks, B.Se. G. M. SELLAR, B.Se. 
J. M. Murray, M.B.E., B.Sc. (Research) H. R. Howe.ts (Refrigeration) 
A. Urwin A. H. Boye, D.S8.C. 


PRINCIPAL SURVEYOR FOR METALS. 


W. E. Lewis, B.Sc. (Resident at Glasgow) 
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HEADQUARTERS STAFF —continued. 


Surveying Staff—continued. 


SHIP SURVEYORS. 


. H. Dean 

I. M. Parker, M.Sc. 
. Turner 

Irwin 

H. Allan 

. Reid, B.Sc. 

W. G. Thurston 
Je Wake 

. Hislop 

. D. Sneddon, B.Sc. 
.S. J. McKinlay 

. Nell 

P. Rooke 

. Jameson 

EK. Tee 

W. M. White 

W. T. Burns 

J. L. Beasley 

T. A. Simpson 

T. Jaroszynski, B.Sc. 
P. Shaw 

S. R. Wilson 

EK. Winter 

O. M. Clemmetsen, B.Se. 
R. P. Harrison 

J. R. Sarginson, B.Eng. 
W. R. D. Saxton 

J. D. Sutherst 

I’. B. Last 

J. R. Cheshire 

G. H. Winders 

J. M. Bates 

A. K. Balfour 

R. B. Wilmshurst 
P. D. Fraser-Smith 


rPRHeHDopEesPaustcety 


G. M. Boyd 


SPECIAL SURVEYOR FOR YACHTS. 


J. M. Robertson 
(Resident at Southampton) 


ELECTRICAL ENGINEER SURVEYORS. 


J. A. Jaffrey, M.Se 
G. Auterson, B.Se. 
L. J. S. Read 
J. D. Sharpe 
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SHIP AND ENGINEER SURVEYORS. 


J. Anderson 
J. R. Beveridge, B.Se. 


L. H. F. Young, M.Eng. 
T. R. H. Morrison 

A. D. Morrison 

T. D. Shilston 

W.S. Shields 

i. L. Knowles 

J. Macleod 

J. J. Wilson, M.B.E. 


ENGINEER SURVEYORS. 


ki. Crossley (Senior Engineer Surveyor for Non-marine 


duties) 


S. Archer, M.Se. 

H. R. Clayton 
J. W. Bell (Resident at Abadan) 
J. Liddell, B.Se. 

H. MeDonald (Resident at Stanlow) 
.N. Ross (Resident at Glasgow) 
P. MeKeehnie 
.C. Herriot (Resident at Kirkuk) 
T. Telfer, B.Sc. 

MeLeod, M.Sc. (Resident at Abadun) 
. A. Crawford (Resident at Grangemouth) 
S. Moore 

Henderson (Resident at Kuwait) 
F’, Chesters 

R. Thomson (Resident at Glasgow) 
. F. Fox (Resident at Bedford) 
*. B. Bowring, M.A. 

F. Y. Whitham 

T. Dickerson 

R. C. Hutchinson 

J. M. Carson 

W. A. Rankin (Resident at Kirkuk) 
H. F. Ablitt 

A. Wood 

B. C. Tonkin 

D. G. Hayward 
W. R. Cromey (Resident at Grangemouth) 
W. Blacklock 

F. G. Burn 

F. H. MeD. Wilson (Resident at Isle of Grain) 
E. L. Green 
R. F. Hawkins 


yA eg 


Pom Rp Zz 


— 


ENGINEER SURVEYORS FOR RESEARCH 


T. W. Bunyan, B.Sc. 
C, Chartan, B.Sc. 

A. Cogman 

B. Hildrew, M.Sc. 


SURVEYORS—GREAT BRITAIN AND IRELAND 


ne SURVEYORS at THE FOLLOWING PoRTS ARE EXCLUSIVELY tHe OFFICERS or THE SOCIETY, 
AND ARE NOT PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


ABERDEEN, with Banff, Peterhead, Fraserburgh and Orkney BIRMINGHAM, with Wolverhampton, Walsall, and surrounding 


Islands. 


Office: 28, Guild Street, 3rd Floor, Aberdeen. 
Telephone No, 20141. 


Telegrams: Lloyds Register. 


Ship and Engineer Surveyors ... C. Bell, B.Se. 
J. N. P. Douglas 
Ship Surveyor W. Alcorn 


: | 
BARROW, with Ulverston, Whitehaven, Workington and- 
Maryport. 
Office: Ramsden Square, Barrow. 


Telephone, No, 441. 
Telegrams: Lloyds Register. 


L. R. Horne, M.Eng. 


L. V. Hauser, : 
M.B.E., D.S.M. | 


H. C. Murray 


Ship and Engineer Surveyors ... 


Ship Surveyor 


BARRY (see Carpirr). 


BELFAST. 
Office: Bank of Ireland Chambers, 93, Ann Street, Belfast. 
Telephone No. 22103. 
‘Telegrams: Lloyds Register. 


W. M. Balfour, B.Se. 
J. H. Sowden, B.Se. 


A. S. Fletcher 
lv, Davison 


Principal Surveyor 
Ship Surveyors 


A. Daintith 
J. B. Smail 
J. Howarth 
P. Manson 


R. O. Batchelor 
(temp. attached) 


Ship and Engineer Surveyors ... 


Electrical Engineer & Engineer 


Surveyor R. I. Murchison, B.Se. 


DARTMOUTH (see PLymours). 


districts on the North; Coventry, and surrounding area 


on the South. 
Office: Lancaster House, Newhall Street, Birmingham, 3. 
Telephone No. Colmore 4579. 
Telegrams: Lloydreg. 
G, Anderson 
R. Lockhart 


D. K. Lynn, B.Se. 

E. G. Webb | 
W. W. Owens 

A. G. Pemberton | 
W. E. Banes 


N. H. Denholm 
E. R. Best 
H. N. Bailey 


Ship and Engineer Surveyors ... 


Engineer Surveyors 


Electrical Engineer Surveyor 
Surveyor for Metals , 
Surveyor for Steel-testing duties 


BRISTOL, with Gloucester, Bridgwater and Sharpness. 


Office: 49, Queen Square, Bristol, 1. 
Telephone No. 23578. 


Telegrams: Lloyds Register. 
Ship and Engineer Surveyors H, G, L. Pilditeh 


P. H. W. Evans 


CARDIFF, with Barry and Newport. 


Office: Salvage Association Buildings, Clarence Road, Cardiff. 

Telephone Nos. Cardiff 7553 & 7554. 

Telegrams: Register. | 
Principal Surveyor for the Bristol | 


Channel Ports ... C. H. Stocks, 


'A.F.C., M.Se. 
E. E. Brimblecombe 
W. Henderson 
D. Sullivan 


Ship Surveyors 
2 
) 
H. McG. Paton . 
: 
| 


Ship and Engineer Surveyors ... 
J.C, Kendall | 
J. E. Annear 
A. J. Cant 
Engineer Surveyors ss .. E.R. Dale, BSe. 
T. Grieve | 
G. Emmerson 


— 


DOVER. 


Snargate Street, Dover. 
Telephone No. 800, Ext. 67. 
Telegrams: Stewart, c/o Foremost. 


Ship and Engineer Surveyor ... *R. Stewart 


* Not an Exclusive Officer of Lioyd’s Register. 


468 


Address: British Railways (Southern Region), Marine Factory, 
| 
. 


SURVEY ORS—continued. 


DUBLIN, IRISH REPUBLIC. 


Office: 30a, Lower O'Connell Street. 
Telephone No, 78048. 


Ship and Engineer Surveyor W. H. Waggott 


DUNDEE, with Arbroath, Montrose and Perth. 
Office: 19 & 20, Prudential Buildings, Albert Square, Dundee. 
Telephone No. 2394. 
Telegrams: Lloyds Register. 


Ship Surveyor S. Bowman 


FALMOUTH, with ail ports on the coast between Looe and 
Padstow, including Fowey, Par, Helston, Porthleven, 
Penzance, St. Ives, Hayle, Portreath and Newquay; also 
the Scilly Islands. 

Office: 3, Market Street, Falmouth. 
Telephone No. 32. 

Telegrams: Lloyds Register. 

Ship and Engineer Surveyors ... C. Moffatt 


D. A. MacFarlane 


Ship Surveyor A. M. Jenkins 


FLEETWOOD (see Liverroo.). 


GLASGOW, with the North Bank of the Clyde from Dumbarton; 
Renfrew, Paisley, Ports on the Coast from Largs to 
Stranraer, also Annan, Oban, Alloa, Grangemouth and 
Bo'ness. 

Office: 95, Bothwell Street, Glasgow, C.2. 


Telephone No. 6491 Central—4 lines. 
Telegrams: Register. 


Principal Surveyor for Scotland G. Webster, 0O.B.E., D.Se. 
Ship Surveyors 
J. R. Clark, B.Se, (Plans) 

A. Dalrymple Aitken 
W. Maleolm, B.Se. 
A. R. Baxter 
W. Maemillan 
S. W. Bolwell, M.Eng. 
G, Cockburn 


H. R. Gibbs J. F. Edgar 

J. T. Deuchars 

J. Fleming 

J. McCallum, B.Se. 
A. G. Hadjispyrou 
J. C, Brown 

R. G. Lockhart 


D. B. Cook J. C. Struthers 

J. H. Tait A. J. P. Crawford 
C. J. G. Jensen, B.Sc. F. V. Bell 

G. Fullerton T. R. Owen 

H. Berry K. V. Taylor 

A. Pullin 


G. J. Thomas 
W. E. Lewis, B.Se. 


Principal Engineer Surveyor 
Principal Surveyor for Metals ... 
Ship and Engineer Surveyors 


A. Coe H. Waugh 

R. J. Hasthope J. C. Murray 
A. J. Brown KE. Earnshaw 
G. H. Macdonald, B.Se. J. P. Gateley 

Engineer Surveyors 

H. K. Taylor EF’. B. Gray 

J. MeLaren ¢ T. Donaldson 
J. Crawford T. H. Smeaton 


P. Weston 
A. G. Smith 
J. W. Wilson 


J. R. P. Conolly 
C. K. Stevenson 


L. Tveit 


(temporarily attached) 
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H. G. Findlay 
S. C. Johnson 
J. M. Gardiner 


Electrical Engineer Surveyors 


C. Haffner 
Surveyors of Forgings - and 
Castings a3 ae H. A. G. Inness 
D. Brown 
J. D. Drever 
Surveyors for Steel-testing duties J. E. Steele 


A, Ligertwood 
T. Maegregor 

T. H. Dodsworth 
A, O. Davies 

T. T. Scott 

EF. Campbell 

H. S. Jamieson 
P. Livingstone 


GREENOCK AND PORT GLASGOW, with Campbeltown and 
Rothesay. 


Office: Commercial Bank Buildings, 14, Cross-shore Street, Greenock. 
Telephone No. 295. 

Telegrams: J.loyds Register. 
Principal Surveyor 
Ship Surveyors 


A. G, Akester, M.Se. 


K. Inglis, B.Se. 

A. E. Heap, B.Eng. 
J. L. Roberts 

H. J. H. Gould 

J. A. Jameson 


Engineer Surveyors C. N. Hunter 
A. F. Sinelair 
Ship and Engineer Surveyor N. C. Juniper 


GRIMSBY AND BOSTON, with Immingham and Gainsborough. 


Office: Bank Chambers, 2, Freeman Street, Grimsby. 
Telephone No. 3156. 
Telegrams: Lloyds Register. 


Principal Surveyor for the Hull 


and Grimsby Districts J. MeMillan 


(Resident at Hull) 
G, C. Vaux 
KE. G. Hickling 
J. MacLeod 


Ship and Engineer Surveyor 
Engineer Surveyor 


Ship Surveyor 


HARTLEPOOL AND WEST HARTLEPOOL. 
Office: 47, Church Street, West Hartlepool. 
Telephone No. West Hartlepool 2432. 
Telegrams: Lloyds Register. 
Principal Surveyor for the Middles- 
brough and Hartlepool Districts 

(Resident at Middlesbrough). 


H. Dickerson 


Principal Engineer Surveyor for 
the North East Coast Area 


(Resident at Newcastle-on-Tyne). 


H. P. Southwell 


W. J. Craig, B.Se. 
W. D. Johnston 


J. Lundgren 
T. S. Leighton 


Ship Surveyors 


Ship and Engineer Surveyor 
Engineer Surveyor 


Surveyor for Steel-testing duties G. C. Shakespeare 
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SURVEYORS—continued. 


HULL, wiih Beverley, Hessle, Goole, Gainsborough, New Holland Senior Engineer Surveyor ... G, Pickering 
and Selby. e es ju , ‘ 
OM Oeeca Ghdtanivn, Lawgete, Hall Ship and Engineer Surveyors ... 7 bE aan B.Se. 
Telephone Nos. 36873—2 lines. ae 
Telegrams: Lloyds Register. N. Chambers 
Principal Surveyor for the Hull =>; Ae 
and Grimsby Districts ... J. MeMillan Engineer Surveyors i .. F.C, Lloyd 
Ship and Engineer Surveyors ... A. W. B. Edwards Bb. Southern 
C. S. Newton a a Smyth 
TESTES - . Moar 
Engineer Surveyors Hae = 2 shes ay | J, UL, Ve white 
J. A. Clay Electrical Engineer Surveyor ... H. Haffner 
J. N. Jarvie 
Ship Surveyors ... a +.) cle. Macleod, M.c. 
_ i ; Fee Sub-Ofjice at FLEETWOOD (including Preston, Glasson Dock and 
aa Lytham). 
Electrical Engineer Surveyor ... W. G. Connell 


Address: Wyre Dock, Fleetwood. 
; Telephone No. 730. 
Also attached for duties at SCUNTHORPE. Telegrams: Lloyds Register. 


Surveyor for Steel-testing duties J. 8, Ellis 


_ LONDON (including Shoreham, Newhaven, Rye, Deal, Ramsgate 


LEEDS, with Skipton, Keighley, Shipley, Bradford, Halifax, and Margate). 
Batley, Huddersfield, Elland, Brighouse, Wakefield and Office: 14, Trinity Square, E.0.3. 
Knottingle Telegrams: Committee, Fen, London. 
grey. Cablegrams: Committee, London. 


Office: 12, Royal Exchange Chambers, Boar Lane. Telephone: Royal 3551. 


Telephone No. 23666. | 


ne ; Principal Surveyor ae ... H. L. Sutherst 
Ship and Engineer Surveyor ... BE. R. Hall, B.Se. 

yh 5 Ship and Engineer Surveyors .... R. W. Coomber 
Engineer Surveyors ne -. L.A. Whyatt J. L. Smith 


R. Potts 
B. S. Bielawski 
meee ee in the Firth of Forth, with Berwick-upon- Pees M.B.E 
a J. C. Bei , M.B.E. 
ie tare ie ce 3 K. G. Kirby 
age “Buildings, 28, Constitution Street, Leith, | H. B. Brown 


R. McLellan | J. Stileman, M.A. 
| 


Telephone No. 355v6. 


Telegrams: Lloyds Register. Ship Surveyors ... sae ... TT. R. Mellvenna 
: aa, ‘ C. Lloyd Roberts 
Ship and Engineer Surveyor ... A. W. Oxford W. A. Cormack 
Engineer Surveyors ne ... A. Campbell, B.Sc J. H. Greenhalgh 
G. G. Hey wart . A. J. W. Hedger 
Ship Surveyors... <a ... R.N. Hunter : e MG. Jobling 
T. I. Bell | A. J. Smith 
: | Engineer Surveyors aes .. E. Wilson 
LIVERPOOL, with all ports from Lancaster to Portmadoc and T. P. Gibbeson 
Barmouth; also the Isle of Anglesey and the Isle of Man. G: Monson 
Office: 201, Tower Building, Liverpool, 3. A. C. Widgery 
Telephone Nos. Central 8891—5 lines. A. E. Evans 
Telegrams: Register. L. C. Webb 
Principal Surveyor gap +. J. Pratt, 6 D, A. R. Crowley 
Toone O a: Bere J. H. Gilbert, M.v.o. 
meer oe ficer... ee ... A.M. Kennedy J. T. Thirlaway 
Ship Surveyors... ++ a. H.S. Newton, B.se. ; ’ 
H. MacKechnie | Electrical Engineer Surveyor ... ¥. H. Tickell 
D. Lockhart 
W. E. Marlborough 
T. B. Tillery Sub-Office at IPSWICH (including Lowestoft and Yarmouth). 
ry ae Address: 10, Commerce Chambers, High Street, Ipswich. 
TS. Turpie Telephone No. Ipswich 2518. 
L. D. Phillip Ship and Engineer Surveyor ... H. Y. Bel) 
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SURVEYORS—continued. 


; : . j oh a Ship Surveyors ... 3G ... <A, C. Hunter, B.Sc. 
MANCHESTER, with Partington, Stoke and intervening district. T. E. Sowden, BSe. 
Office: Union Bank Chambers, 230, Chapel Street, Salford, 3, Il. MeQueen, M.B.E. 
Manchester. | Jad) Adams, B.Sc. 
Telephone No. Deansgate 2333 (2 lines). G. Campbell 
Telegrams: Lloydreg, Manchester. | W: A “Rohinaaa 
Ship and Engineer Surveyor ... W.'T. Mathieson J. M. Seully 
| R. H. T. Gordon 
Engineer Surveyors ake meee eeyaienill J. Ballantine 
N. W. Thomas R. Lyle 
W. A. Cook - J. W. N. Keay 
R- J. Yorston J. Me Eachern 
W. J. Isaae D. T. Grant 
G. M. Kersey J. H. Johnson 
G. J. Atkins q eared 
A. B.Callaghan 
Ship Surveyor... ... ‘J. M. Miller $C. W. Gresham 
Electrical Engineer Surveyor ... R. C. Clayton Ship and Engineer Surveyors ... J. T. Findlay 
T. A. Orde 
T. O. Morris 
. : Frise T. D. Potts 
MIDDLESBROUGH, with Darlington, Stockton, Whitby and ; 

Scarborough. Engineer Surveyors ne ... BR. W. Skinner 
Office: Lloyds Bank Chambers, Albert Road, Middlesbrough. A. Butler 
Telephone No. 43431/2. C. W.White 
Telegrams: Lloyds Register. J. W. Walker 

Principal Surveyor for the Middles- R. R. Bolton 
brough and Hartlepool Districts H. Dickerson D. A. Taylor 
A. Huntingford 
Principal Engineer Surveyor for W. H. Seurr 
the North East Coast Area ... H. P. Southwell S. N. Clayton 
(Resident at Newcastle-on-Tyne). T. O. Winter 
v ; ' “e A . * . 

Ship Surveyors... ee -. A. P. Seott Electrical Engineer Surveyors ... R. P. Storie 


J. D. Rufus 


J. G, Lumley, M.B.E. J. C. Wright 


Ship and Engineer Surveyor ... ©. N. Stuart Surveyor for Steel-testing duties G. B. Craig 
Engineer Surveyors se .. F.C. Smith 

J. H. Harbottle 

I. L. Wren 


Surveyor for Metals T. W. Bushell NEWPORT, MON., and Lydney (see under Carpirr). 


Surveyor of Forgings and 


Castings ; ae 7 aH Preston 
Surveyors for Steel-testing duties J. S. Helyer 5 : 
F. F. Peacock NOTTINGHAM, including Lincoln, Newark, Derby, Loughborough, 
B. Williams and Leicester. 
R. N. Picken Office: Westminster Building, Theatre Square, Nottingham. 


Telephone No. 41176. 
| Telegrams: Lloyds Register. 
MILFORD HAVEN, with Pembroke and Tenby, and a district . . : r 
extending as far as New Quay, inclusive. | Ship and Engineer Surveyor ... T. D. Seott 
Address: Hakin Point. Engineer Surveyor a =o eb, Laylor 


Telephone: 296. 


Telegrams: Lloyds Register. Surveyor for Steel-testing duties W. Thorburn 


Ship and Engineer Surveyor ... S. D. Hemmings 


NEWCASTLE.ON-TYNE, with North and South Shields: also PLYMOUTH, with all ports in the County of Devon. 
Blyth and Warkworth Harbour. Office: Millbay Pier, Millbay Docks, Plymouth. 

Telephone No, 5867. 

Telegrams: Lloydreg, Plymouth. 


Ship and Engineer Surveyor ... D. L. H. Collinson 


Office: Collingwood Buildings, Collingwood Street, Newcastle-on 


Tyne, 1. 
Telephone No. 21391—3 lines. 
Telegrams: Register 


Principal Surveyor Ber .. GR. Edgar, mse. 
Principal Engineer Surveyor for 
the North East Coast Area ... H. P. Southwell SCUNTHORPE (see under Hutu). 
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SURVEYORS—continued. 
SHEFFIELD, with Chesterfield. 


Office: Barclays Baak Chambers, 2, High Street, Sheffield, 1. 


Telephone No. Sheffield 24603. 
Telegrams: Lloyds Register. 


Ship and Engineer Surveyor 


Engineer Surveyors 


Surveyor for Metals 


Surveyors for Steel-testing duties 


Office: 4, Canute Road, Southampton. 
Telephone No. 2353. 
Telegrams: Lloyds Register. 


Principal Surveyor ‘ 
ohn and Engineer Surveyors .. 


Engineer Surveyor 


Ship Surveyors 


H. V. Campbell 


G. P. Smedley, B.Eng. 


J. P. Smith 
W. I. Horton 


C. E. Dielman 
R. J. Record 


SOUTHAMPTON, and South Coast from Littlehampton to Bridport, 
inclusive, also the Isle of Wight and the Channel Islands. 


J. F. Nicholas 

H. C. Rogers, M.A. 
R. W. Stonehouse 
L. J. Coslett 


C. N. Lamb 
J. M. Robertson 


\(Special Surveyor for Yachts) 


KE. M. Hart 
N. W. Vine 


P SURDEREARY: 


Office: 55, Fawcett Street, Sunderland. 


Telephone No. 4093—2 lines. 
Telegrams: Lloyds Register. 


Principal Surveyor ; 
Principal Engineer Surveyor for 
the North East Coast Area ... 


Ship Surveyors 


Ship and Engineer Surveyors ... 


Engineer Surveyor é 
Surveyors of Forgings and 
Castings ie us we 


Electrical Engineer Surveyors... 


H. P. Urwin 
H. P. Southwell 


(Resident at Newcastle-on-Tyne) 


P. D. Croudace 
A. T.S. Sheffer 
J. L. Rennie 

G. S. Milne, B.Sc. 
N. F. H. Dunean 
K. Little 

D. J. Maelachlan 


W. H. Fraser 

R. J. Dunn 

C. E. Booker 

A. E. B. Galliford 
K. W. Fox 

R. M. Hills 

S. D. Brand 


Bile ea with Llanelly, Neath and Port Talbot. 
Office: Powell Duffryn House, Adelaide Street, Swansea. 
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Telephone No. Swansea 3860. 
Telegrams: Lloyds Register. 


Ship and Engineer Surveyor 
Engineer Surveyor 

Ship Surveyor 

Surveyors for Steel-testing duties 


R. Shaw 
W. R. T. Blackwood 
G. Ord 


L. S. Horton 
P. Harris 


SURVEYORS—PORTS ABROAD 


EUROPE 


Tur SURVEYORS at THE FOLLOWING PORTS, EXCEPTING IN THE GASES MARKED *, ARE EXCLUSIVELY tHe OFFICERS 
oF THE SOCIETY, AND ARE NOT PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


AUSTRIA. 
SALZBURG. 


Office: Turnerstrasse 14, Salzburg 10. 
Telephone: 68-1-40. 


Telegrams: Surveyor, Salzburg. 
Surveyor for Steel-testing duties J. Stich 


BELGIUM. 
ANTWERP. 


Office: Mersey House, 1, Quai de Rouen, Antwerp. 
Telephone: 32.09.40. 
Telegrams: Register. 


Principal Surveyor for Belgiwm 
Ship Surveyors 


R. Lascelles 

J. A. Mavor, 0.B.E. 
H. C. Young 

A. van Haesendonek 
H. C. Murray 

G, A. Valckeneers 
J. E. Martin 

N. A. Johnstone 

... J. Manson 

M. L. Joos 


Ship and Engineer Surveyors ... 


Engineer Surveyors 
Surveyor of Forgings and 
Castings . 


: a ... W.H. Hatt 
Surveyors for Steel-testing duties 


F, Hulley 
P. H. Sahlender 


CZECHOSLOVAKIA. 
PILSEN. 
Office: Havlickova 19, Pilsen. 
Telephone: 
Telegrams: 


Engineer Surveyor Ing. L. Melichar 


DENMARK. 
COPENHAGEN. 
Office: Holbergsgade 11, Copenhagen K, 


Telephone: Central 5760. 
Telegrams: Engineer. 


Ship and Engineer Surveyors ... L. F. Klausen 


(Senior Surveyor for Denmark) 


K. Langkilde Jensen 
N. M. Kissell 

K, Lund 

G. N. Severin 

K. L. Hansen 

G. Buchanan, B.Se. 
S. Sandersen 


Engineer Surveyors 


Ship Surveyors 


W. D. Lydersen, B.Se. 


H. K. Juul 
Surveyor for Steel-testing duties C, H. Kruhoffer 


FAROE ISLANDS. 
THORSHAVN. 


Office: 35, Jonas Broncks géta, Post Box 483, Thorshavn, Faroe 


Islands. 
Telegrams: Autoverksted, Thorshavn. 


Ship and Engineer Surveyor ... *Vilhelm Nielsen 


FINLAND. 
HELSINGFORS. 


Office: Museigatan 15, Helsingfors. 
Telephone: 42921 and 46405. 
Telegrams: Webers, Helsingfors. 


Ship and Engineer Surveyor ... *Ake Weber 
FRANCE. 
PARIS. 
Office: 26, Rue Cambon, Paris. 
Telephone 


Telegrams: Lloydreg. 


Surveyor for Steel-testing duties H. J. Martin 


c/o Ste. d’Bscaut et Meuse, Anzin (Nord). 


| BORDEAUX. 


Office: 38, Rue du Jardin Public, Bordeaux. 
Telephone No. 49-13. 
| Telegrams: Register. 


Ship and Engineer Surveyor ... *P. Fleuret 


| DUNKIRK, including Calais and Boulogne. 


Office: 2, Rue de la Poudriere, Dunkirk. 
Telephone: 18-96. 


Ship and Engineer Surveyor ... *M. Adam 


HAVRE, including Honfleur. 


Office: Baraquement No. 202, Quai George V., Havre. 
Telephone No. 42-15. 
Telegrams: Lloydsreg, Havre. 


Ship and Engineer Surveyor 


MARSEILLES. 


Office: 8, Rue de la République, Marseilles. 
Telephone: Colbert 3093. 
Telegrams: Lloydreg. 


Ship and Engineer Surveyor 


L. S. Sims 


P. Fondeur 


NANTES, including St. Nazaire, Brest and Ia Rochelle. 


Office: 8 bis, Rue de Bréa, Nantes. 
Telephone: No. 310.49. 
Telegrams: Lloydsreg, Nantes. 


Ship and Engineer Surveyor B. O. Gibbs 


* Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 


ROUEN, with a district including Dieppe, Fecamp, Caen and 
Cherbourg. PIRAUS. 
Office: 21 bis, Rue de la Nostre, Rouen. Office: 50a, Odos Notara, Pireus. 
Telephone: R.1 19.39. Telephone No. 40-664. 
Telegrams: Lloydreg. Telegrams: Register. 


GREECE. 4 


Ship and Engineer Surveyor J. Grandison Ship and Engineer Surveyor A. C. Bone 
ST. ETIENNE. 
Office: 25, Rue Gambetta, St. Etienne (Loire). HOLLAND. 


Telephone No, 21-98. 
Surveyor for Steel-testing duties *E. F. Banchet 


GERMANY. 


P. H. van der Weel 
(at Rotterdam). 


Principal Surveyor for Holland... 


ROTTERDAM. 


Office: 106, Westersingel, Post Oftice Box No. 701, Rotterdam. 
Telephone: 25355. 
Telegrams: Lloyds Reyister. 


AUGSBURG. 


Office: Malmedystrasse 8, Augsburg. 
Telephone No. 6300. H 
Telegrams: Schneider, Malmedystrasse, Augsburg. | 


Engineer Surveyor H. K. Schneider 
BREMEN 


P. H. van der Weel 


M. P. Jonker 

C. Lodder 

W. B. Scheelings 
Ir. P. J. N. Jiskoot 
G. J. de Jong 

A. J. Kraayenbrink 
G. Kamps 


C. H. Bouree 
P. F. Willemse 
J. F. Vrouwes 
A. C. Buijze 
A. van Hasselt 


E. M. Dudock 
C. P. Molenaar 


Principal Surveyor for Holland... 


Ship Surveyors 
Office: Lloydgebiiude, Room 134, 5/13 Papenstrasse, Bremen. 

Telephone: 27649, 

Telegrams: Surveyors. 


Engineer Surveyor W. A. Allan 


DORTMUND. 
Office: Karl Marx Strasse 8, Dortmund. 
Telephone No, 25378. 
| 
| 


Engineer Surveyor 
DUSSELDORF. 


Office: Oxford House, Rooms 211-214, Breite Strasse 67, Dusseldorf. - 
Telephone No. 27570. i. 
Telegrams: j 
Ship and Engineer Surveyor D. R. Walburn 


(Senior Surveyor for Germany) : 


J. Quast Ship and Engineer Surveyors ... 


Engineer Surveyors 


Engineer Surveyors re ... M. Berg | 
F. Schnell Electrical Engineer Surveyor H. van der Sluis 
H. Briiggemann | 
H. Krent ' AMSTERDAM. 


Office: Prins Hendrikkade 86, Amsterdam. 
Telephone No. 43895. 
Telegrams: Lloyds Register. 


Dipl. Ing. K. Miiller 
Surveyor for Forgings, Castings 
and Steel ; ae 


. HAMBURG. 


J. Loogen 


Ship and Engineer Surveyor K. Kuijt 


Office: 25, Ballindamm, Hamburg 1. 
Telephone No. 333539. 
Telegrams: Strveyors, Hamburg. 


_ Ship and Engineer Surveyor 


L. D. Trenehard 


Engineer Surveyors 


Ship Surveyors 


(Senior Surveyor for the ports of Hamburg, Bremen and Kiel) 


Engineer Surveyors 


Ship Surveyors 


HILBRINGEN-SAAR. 


Surveyor for Steel-testing duties 
in the Saar District .... 


KIEL. | 
Office: 23, Diippelstrasse, Room 63, Kiel. 
Telephone No. 31240. 

Telegrams: Lloyd’s Register, Kiel. 
Ship and Engineer Surveyor 
. Ship Surveyor . 


GIBRALTAR. 


GIBRALTAR, with a district including Tangier, Ceuta, Tetuan | 
| 


(Rio Martin), Melilla and Villa Sanjurijo. 
Office: Port Office, Waterport, Gibraltar. 
Telephone Nos. 884 and 277 Automatic. 
Telegrams: Engerom Gibraltar. 


Ship and Engineer Surveyor 


J. Bowman 
D. Fernie 


. *W. T. Cromby 


W. F. Cordes 
E. Schomber 
F. H. Ohlzen 
A. Holtz 
E. Flynn 


GRONINGEN. 


Telephone No. 44926. 
Telegrams: Lloyds Register. 


Ship Surveyors 


*G. Mathieu, Ing. 
HUNGARY. 


BUDAPEST. 
Office: Bakaes U.3. 1115, Budapest. 


REYKJAVIK. 
Office: Grenimel 6, Reykjavik. 
Telephone No, Simi 7586. 
Telegrams: 


Ship and Engineer Surveyor 


* Not an Exclusive Officer of Lioyd’s Register. 
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ICELAND. 


G. Verkroos 

A. C. van Bezuye 
L. H. Wehrmeijer 
[. G. ten Sijthoff 


Office: Rijksstraatweg 234, Haren-Groningen. 


A. Zur-Miihlen 
M. J. de Bilt 


Surveyor for Steel-testing duties *Anton Schneider 


*V_R. Jessen 


SURVEYORS—PORTS ABROAD—continued. 
ITALY. 


Principal Surveyor for Italy A. T. Griffith 


(at Genoa) 
GENOA AND SPEZIA. 
Office: 2/3, Piazza Cavour, Genoa. 
Telephone: 22-862. 
Telegrams: Surveyors, Genoa. 
Principal Surveyor for Italy A. T. Griffith 


Ing, M. Micali 

F. N. Boylan 

Dott. Ing. F. Suligoi 
G. Montani 

Dott. Ing. A. Grasselli 
J. Stevenson 

Dott. Ing. D. Garré 
H. F. Mansfield 

S. Follo 


G. Maggi 


Ship Surveyors 


Ship and Engineer Surveyors ... 


Engineer Surveyors 


Surveyor for Metals 
Sub-Office at ANCONA: 

Ship Surveyor R. M. Wilson 
LEGHORN. 


Office: 9, Seali d’Azeglio, Leghorn. 
Telephone No. 22.033. 
Telegrams: Benvenuto, Leghorn. 


Ship and Engineer Surveyor ... *P. L. Benvenuto 


NAPLES, including Taranto, Bari and Palermo. 


Office: Via A. Depretis 31, Naples. 
Telephone No. 23-714. 
Telegrams: Surveyors. 


F. N. Sutcliffe 
A. Ansaldo 


Ship and Engineer Surveyors ... 


TRIESTE. 


Office: Via Mazzini No. 9, Trieste. 
Telephone No. 44-20. 
Telegrams: Register. 


J. MeAfee 

M. Bonivento 

S. Cesari 

S. B. Lumsden 
Dott. Ing. D. Versa 
A. M. Hopkins 


Ship and Engineer Surveyors ... 


. Ship Surveyors 


MALTA. 
MALTA. 


Office: 38b, Zachary Street, Valetta. 
Telephone No. Central 4716. 
Telegrams: Register, Malta. 


Ship and Engineer Surveyor ... *F. G. B. Smith 


NORWAY. 
BERGEN. 
Office: Nordenfjeldskes Bygning, 1, Slotsgate, Bergen. 
Telephone No. 15634 (Private No. 98547 K). 
Telegrams: Surveyor. 


Ship and Engineer Surveyor S. A. Eide, B.Se. 


KONGSBERG. 


Inspector of Forgings ... *K. J. Hansen 


| LISBON. 


a 


OSLO, with a district extending from Halden to Lindesnaes. 


Office: Tollbodgatan 27, Oslo. 
Telephone No, 424932. 
Telegrams: Surveyor. 


P. Eide, B.8e. 
B. S. Witowski 
E. F. Butler 


L. O. Nordaas 


Ship and Engineer Surveyors 


Engineer Surveyor 


PORTUGAL. 


Office: P. Duque da Terceira 24-2° KE, Lisbon. 
Telephone No, 24218. 
Telegrams: Register. 


Ship and Engineer Surveyors ... J. Guthrie 
W. A. Leggat 
Ship Surveyor W. Ronald 
SPAIN. 
Principal Surveyor for Spain ... A. E. Scott 


(at Bilbao) 


BARCELONA, including San Feliu de Guirols to Cartagena 


also the Balearic Islands. 


Office: Paseo de Colon 11, Barcelona. 
Telephone No. 19601. 
Telegrams: Surveyors. 


Ship and Engineer Surveyor F. Larrucea 


Engineer Surveyor J. Terranele 


BILBAO, with a district including Pasajes to Vigo. 


Office: Calle de Ibaiiez de Bilbao No. 22, Bilbao; Apartado de Correos 
No. 286, Bilbao. 

Telephone No. 16139. 

Telegrams: Register. 


Principal Surveyor for Spain ... A. E. Scott 
Ship Surveyor J. M. Barnett 
Ship and Engineer Surveyors ... G. Dixon 

J. B. Goodier 

A. de Bareno, B.Se. 
Engineer Surveyor J.M. Ruiz 


CADIZ, with a district from Almeria to Huelva, including 
Seville. 
Office: Hotel de Francia y Paris, Cadiz. 


Telephone No. 2319. 
Telegrams: Registro. 


Ship and Engineer Surveyor G. T. B. Scullard 


* Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 
SWEDEN. 


Principal Surveyor for Sweden... S. Townshend 
(at Gothenburg) 


GOTHENBURG, with a district extending from Strémstad to 
Falkenberg, also the port of Kalmar, inclusive. 


Office: Jarntorget, 3, Gothenburg, C. 
Telephone: | 
Telegrams: Surveyor. 


S. Townshend 


D. S. Forsyth 

B. Grauers, Civ.Ing. 

H. W. Larsén, Civ.Ing. 
J. Burton-Davies, B.Se. 
N. Flensburg, Civ.Ing. 


Principal Surveyor for Sweden... 


Ship Surveyors 


B. Roslund 
H. Alsen 

Ship and Engineer Surveyors ... K.G. Anander, Civ.Ing. 
S. Johnsson 

Engineer Surveyors A, Sjégren 


C. O. Seotting 
S. H. Berntsson 
S. B. Bovin 

S. Goéransson 
K. Eriksson 


HELSINGBORG, with a district extending from Halmstad to 
Landskrona, inclusive. 


Office: Kungsgatan 8, Helsingborg. 
Telephone No, 10594. 
Telegrams: Surveyor. 


Ship and Engineer Surveyor T. Osterberg 


MALMO, with a district extending from Malmo to Karlskrona, | 
inclusive. ; 


Office: Skeppsbron 3, Malmé. 
Telephone No. 21871. 
Telegrams: Register. . 


Ship and Engineer Surveyors ... A. O. Borring 
A. Ozo 
Ship Surveyor J. K. Young 


_ SPLIT. 


STOCKHOLM, with all ports on the East Coast of Sweden north 
of Kalmar, and including the Islands of Gotland and 
Aland. 

Office: Slussplan 51,.Stockholm, C. 
Telephone No. 10 41 61. 
Telegrams: Lloydsregister. 


Ship and Engineer Surveyors ... H. B. Siggers 
V. T. Billow 
I. Lager 

Engineer Surveyor W. Lund 

Ship Surveyors H. O. Albertson, Civ.Ing. 
G. Smart 


Sub-Office at BORLANGE. 


Surveyor for Metals S. Walterson 


SWITZERLAND. 
WINTERTHUR. 


Office: Neuwiesenstrasse 3, Winterthur. 
Telephone No. 81122, Internal 2256. 
Telegrams: 


(Home-28482.) 


Ship and Engineer Surveyor J. N. Buchanan, B.Se. 


YUGOSLAVIA. 


Office: Boticevo setaliste 9, Split. 
Telephone No. 3076. 
Telegrams: Register. 


Acting Surveyor ... ... "G. Majcen, B.Sc. 


* Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 


AMERICA—UNITED STATES 


NEW YORK 


(TELEGRAMS, Nymdible; TeLerHone Nos. Whitehall 4-0220, 0221, 0222 & 0223.) 


Wm. BENNETT, 
O.B.E., B.Sc. 


Orrice: 17, Barrery Puace, New York, 4. 
PRINCIPAL SURVEYOR FOR THE Unrrep Staves (including Panama and the Netherlands Antilles) 


Sure AND ENGINEER SURVEYORS. 


H. G. Saunders’ A. W. Coates 
J. A. Moore M. S. Keller 


J. A. C. Graham 
H. G. Donald 


Sure SURVEYORS. 


C. Maepherson, B8.Se. 
F. A, J. Findley 


W. J. Roberts, B.Eng. 
J. Todd 


Engineer Surveyor 


Electrical Engineer Surveyor ... 


BALTIMORE, Md. LOS ANGELES, Cal., including Long Beach and San Diego. 


Office: 1223-4, Munsey Building, Baltimore, 2. 
Telephone No. Plaza 2411. 
Telegrams: Surveyor. 


Ship Surveyor J. G. Buchanan 


Office: 1194, Anaheim Boulevard, Wilmington, Cal. (P.O. Box 575). 
Telephone No. Terminal 4-2334. 
Telegrams: Lloyds, Wilmington, Cal. 


Ship and Engineer Surveyor W. J. Bloomfield 


Ship and Engineer Surveyors .... W. C. Cowin 

A. V. Riise-Madsen MOBILE, Ala., including Pensacola, Fla. 
Office: Room 810, Merchants National Bank Building, Mobile, 11. 
Telephone No. 2-4882. 
Telegrams: Register. 


BOSTON, Mass., including Providence, R.I., and Bath. 
Office: Room 927, 131, State Street, Boston, 9. 
Telephone No. Hubbard 8674. 

Telegrams: Surveyor. 


Ship and Engineer Surveyor 


Ship and Engineer Surveyor ... W. F. Chapman 


... *Thomas Barrie 


NEW ORLEANS, La. 


Office: Room 821, Whitney Building, New Orleans, 12, La. 
Telephone No. Raymond 8998. 
Telegrams: Ships. 


CHICAGO, Ill. (See wnder CLEVELAND.) 


CLEVELAND, Ohio, including Buffalo, Detroit and Chicago. 


Office: 1314, Williamson Building, Cleveland, 14. 
Telephone No, Main 1-3910. 
Telegrams: Lloyds. 


Ship and Engineer Surveyor ... *J. A. Laing 


R. 8. Haagensen 


Ship and Engineer Surveyors ... 
W. D. Wardle 


NEWPORT NEWS, Va., including Norfolk and Richmond, Va., 
| and Wilmington, N.C. 
Office: C. & O. Terminal Building, Newport News (P.Q. Box 558). 


Telephone No. 5-1661. 
Telegrams: Register. 


GALVESTON, Texas, including all ports in Texas and Lake | 
Charles, La. 
Office: 107, Cotton Exchange Building, Galveston. 


Telephone No. 2-2832. 
Telegrams: Register. 


Ship and Engineer Surveyor J. Sim 


Ship and Engineer Surveyor J. Findlay 


_ PHILADELPHIA, Pa. 


Office: Room 410, 1420, Walnut Street, Philadelphia 2, Pa. 
Telephone No. Pennypacker 5-8764, 8765. 
Telegrams: Surveyors. 


JACKSONVILLE, Fla., including Charleston, S.C., Savannah, Ga., 
Miami, Key West and Tampa, Fla. 
Office: Room 518, Atlantic National Bank Building, Jacksonville, 2. 


Telephone No. 5-1706. 
Telegrams: Whist. 


R. G. S. Kennedy, B.S8e. 
L. R. Chapman 


D. J. Archibald 


Ship Surveyors 


... *W. H. Stewart Ship and Engineer Surveyor 


* Not an Exclusive Officer of Lioyd’s Register. 


Ship and Engineer Surveyor 
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SURVEYORS—PORTS ABROAD—continued. 


PITTSBURGH, Pa., including Columbus, Canton, Youngstown NETHERLANDS ANTILLES. 
and districts south thereof in Ohio. ARUBA, including Lake Maracaibo. 
Office: Room 2001-A, Law & Finance Building, Pittsburgh, 19. Office: P.O. Box 175, San Nicolas, Aruba, N.A. 
Telephone No. Atlantic 1-8958. Telephone No. 3181. 
Telegrams: Register. Telegrams: Register, Aruba. 
Surveyor for Steel-testing duties J. M. Grove, B.Se. Ship and Engineer Surveyor ... W.S. Holness 
| CURACAO. 


Office: Handelskade 6, Willemstad; P.O. Box 169, Curagao. 
Telephone No. 2384, 
Telegrams: Register. 


SAN FRANCISCO, Cal., including Stockton, Cal. Ship and Engineer Surveyor ... C. H. Westbury 


Office: Rooms 1233-34 & 1236, Matson Building, 215, Market Street, 


San Francisco, 5. 
Telephone No. Douglas 0823. | 
Telegrams: Freeboard. 


Ship and Engineer Surveyor ... E. Marlborough 


PORTLAND, Or. (See under SErarrie.) 


PANAMA CANAL ZONE. 


SEATTLE, Wash., with li eee : F 
Pee Aah Facome, Belling ham, Grays Harbor and BALBOA, with a district including all ports in the Panama Canal 
all ports in Washington territory; not including the Pons 
Washington shore: ia River ; Siti 
ela eimai Sila lease Sa toe ane ieaeLit Office: 218, Pacific Terminal Building, Balboa; P.O. Box 304. 


’ Office: Dexter Horton Building, Seattle, 4. Telephone No. 1831. 
Telephone No. Elliott 8118. | Telegrams: Register, Balboa. 


Ship and Engineer Surveyor ... *J. F. Robertson | Ship and Engineer Surveyor ... C. H. Haman 


* Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 


CANADA 
PRINCIPAL SURVEYOR FOR CANADA ... me eo: ~~ eee ee re a A, R. Riddell 
Orrice: Room 200, CaNnapiAN SteaMsuip Lines Buip1nG, 751, VICTORIA Square, Montrear, P.Q. TeELEGRAMS: Register. 
HALIFAX, N.S., including Sydney, N.S. ST. JOHN’S, Newfoundland. 
Office: 37, Furness Withy Building, Halifax. Office: Kings Wharf Building, St. John’s. 
Telephone No. Bishop 7506. Telephone No. 1697M. 
Telegrams: Lloyd, Halifax, N.S. Telegrams: Surveyor. 
Ship Surveyor... ire ... R.M. Seott Ship and Engineer Surveyor ... R. A. Harvey 
Ship and Engineer Surveyor ... T. Laurie 
| TORONTO, Ont., with a district including all ports on the 
Canadian side of the Great Lakes from Kingston, Ont., 
MONTREAL AND QUEBEC, with a district including the River to Port Arthur, Ont., inclusive. 
St. Lawrence. Office: Room 407, Excelsior Life Building, 36, Toronto Street, 
Office: Room 200, Canadian Steamship Lines Building, 751, Victoria Toronto, 1. ; 
Square, Montreal, P.Q. Telephone No, Elgin 8617. 
Telephone No. Marquette 6386. Telegrams: Seaworthy. 
ETB eh cree e Ship and Engineer Surveyors ... L. D. MacBean 
Principal Surveyor for Canada ... A, R. Riddell J. Stevenson 
Le h 
Ship Surveyors ... ae ... H.L. Walker John Stephen 
R. D. Campbell | Ship Surveyor... pate oe Daly vila 
(Resident at Quebec) | 
hi ineer Surve: he . Ni n 
Ship and Engineer Surveyors haf eae Sub-Office at PORT ARTHUR, Ont. 
Cia Office: e/o Port Arthur Shipbuilding Co., Ld., Port Arthur, Ont. 
oan Ship and Engineer Surveyor ... J. Macdonald 
Engineer Surveyor ~... ... L. M. Mathers 
_ VANCOUVER AND VICTORIA, B.C., including Vancouver Island, 
and all ports in British Columbia. 
SAINT JOHN, N.B. | hi da bass 
Office: 147, Prince William Street, P.O. Box 658, St. John, N.B. | ha tear eager eas Vancouver, B.C. 
Telephone No. 3-2789. P Piste : 
Pelegraia: Telegrams: Registrar. 
Ship and Engineer Surveyor ... G. Peddie | Ship and Engineer Surveyors ... R. Rennie, M.B.E. 


J. A. Stewart 
R. Chaleraft 


Not an Exclusive Officer of Lioyd’s Register. 
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BRITISH WEST INDIES. 


KINGSTON, Jamaica. : 
Office: Royal Mail Building, Port Royal Street, Kingston. 
Telephone No. 2930. 
Telegrams: Edwat, Jamaica. 


Ship and Engineer Surveyor ... *E. Watson 


PORT OF SPAIN, Trinidad. 


Office: c/o G. F. Huggins & Co., Ld. 
Telephone No. 7211. 
Telegrams: Cubitt, care Huggins & Co., Port of Spain. 


Ship and Engineer Surveyor ... *J. C. Cubitt 


CUBA. 
HAVANA. 


Office: Edificio “Puente”, 
(Apartado 1746), Havana. 

Telephone No. M.-6908. 

Telegrams: Tomholmes, Havana. 


> Ship and Engineer Surveyor ... *T. F. Holmes 


SOUTH AMERICA. 


BUENOS AIRES, including all ports in Argentina. 


Office: Calle 25 de Mayo 158, Buenos Aires. 
Telephone No. Avenida 2364. 
Telegrams: Surveyors. 


Ship and Engineer Surveyors ... 


Oficios 359, Apartment No. 108 


W. Rennie 
C. N. Thomas 
J. H. Nairn 


Engineer Surveyor A, Craig 


GEORGETOWN, Demerara. 
Office: 12, Water Street, Georgetown, Demerara. 
Telegrams: Smart-Dalgliesh, care Perikles, Demerara. 


Ship and Engineer Surveyor ... *G. Smart-Dalgliesh 


MONTEVIDEO. 


Office: Calle Solis 1480, Montevideo 
(Casilla de Correo 524). 

Telephone: 84-728. 

Telegrams: Register, Montevideo. 


Ship and Engineer Surveyor H. Taylor 
RIO DE JANEIRO. 


Office: Rua da Candelaria 80, 6th Floor; Caixa Postale 4481, Rio de 


Janeiro. 
Telephone No. Norte 23.2523. 
Telegrams: Surveyor, Rio de Janeiro. 


Ship and Engineer Surveyor M. Caldwell 
SANTOS. 


Office: Rua 15 de Novembro, 184, Caixa Postale 2039 (Gonzaga). 
Telephone: 2-3450. 


Ship and Engineer Surveyor . *G. Levi 


TALCAHUANO, Chile, with a district extending from Talca in the 
north to Chiloe in the south. 


Office: Avda. P. de Valdivia, Talcahuano; Casilla 245. 
Telephone No. 
Telegrams: Lloydsreg, Talcahuano. 


Ship and Engineer Surveyor ... *Capt. V. Espejo 
VALPARAISO, Chile. 

Office: Casilla 148, Valparaiso. 

Telephone No. 4604. 

Telegrams: 


Ship and Engineer Surveyor C. R. Roweliffe 


EGYPT AND RED SEA. 
ADEN. 


Office: Hedjuff, Aden. 
Telephone No, Hedjuff 409. 
Telegrams: Lloydsur. 


Ship and Engineer Surveyor *J. R. Fullick 


ALEXANDRIA. 


Office: “Al Bassir” Building, 5, Rue Adib Bey Isaac, Alexandria 
Telephone No, 25088, (P.O. Box 740). 
Telegrams: Register. 


Ship and Engineer Surveyor C. R. Maplestone 


PORT SAID and SUEZ. 


Office: Ground Floor, A. Marin Building, 36, Chareh Sultan Hussein, 
Telephone No. 2686. Port Said. 
Telegrams: Register. 


Ship and Engineer Surveyor J. de Wolf 


NORTH AFRICA. 
ALGERIA AND TUNISIA. 
ALGIERS. 


Office: 19, Boulevard Carnot, Algiers. 
Telephone No. 325-22. 
Telegrams: MacDonald ¢/o Amas, Algiers. 


Ship and Engineer Surveyor ... *G. M. MacDonald 


AFRICA 


NIGERIA. 


LAGOS. 
Office: Kakawa House, Kakawa Street, P.O. Box No. 118, Lagos. 
Telephone: 920. 
Telegrams: Lloydsreg, Lagos. 


Ship and Engineer Surveyor J. Dobbie, D.8.c. 


SOUTH AND EAST AFRICA. 

Senior Surveyor for South 
and East Africa oe P. F. Balfour 
(at Durban) 


CAPE TOWN. 
Office: 104, Commonwealth Building, Adderley Street, Cape Town. 
Telephone No. 2-4493. 

Telegrams: Lloydsreg. 
Ship and Engineer Surveyor . 

DURBAN. 

Office: 23/24, Cato House, 340, Smith Street, Durban; P.O. Box 170. 
Telephone No. 24092. 

Telegrams: Lloydsreg, Durban. 
Ship and Engineer Surveyor 


J. A. van Lare 


P. F. Balfour 
(Senior Surveyor for South 
and East Africa) 


Engineer Surveyor P. F. H. Brebner 


MOMBASA. 
Office: c/o Smith, Mackenzie & Co., P.O. Box 120, Mombasa. 
Telephone: No, 2451. 
Telegrams: Lloydsreg, Mombasa. 


Ship and Engineer Surveyor 
PORT ELIZABETH. 


Office: 6, Villiers Road, Walmer, Port Elizabeth. 
Telegrams: Donkin, Port Elizabeth. 


Ship and Engineer Surveyor ... 


D. Ross Innes 


*A. Donkin 


* Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 
ASIA. 


ADEN. MADRAS. 
, Office: c/o Port Trust, Madras, 8. India. 

ADEN (See under Eaypr anp Rep Sea). Telephone: 2965 Office, 3461 Residence. 

BURMA Telegrams: Cooper, Port Trust, Madras. 

RANGOON : Ship and Engineer Surveyor ... *F. G, Cooper 
Office: R.N.6 Mayo Marine Club (Post Box 827). VIZAGAPATAM. 7 mas ee 
Ship and Engineer Surveyor ... *R. P. R. Taylor, MBE. asians ote 100, Vizagepstem Fork, Visagaperem; Plies 

CEYLON. Telegrams: Surveyor, Vizagapatam. : ' 
COLOMBO. Ship Surveyor... eae Sen GBS A QE eral 
Office: 193, P.O. & B.I. Building, York Street, Colombo (P.O. | IRAQ. 
Box 270). | BASRA. 
Telephone No. 3694. Office: c/o Gray, Mackenzie & Co., Ld. 
Telegrams: Register. Telegrams: 
Sh wp and Engineer Surveyors ... T. H. Noel Ship and Engineer Surveyor coy OER Rodger 
J. White 
CHINA JAPAN. 
: é mecenits ; Senior Surveyor for Japan ... A. E. Munro 
SHANGHAI, including Woosung, Chinkiang and Nanking. wor y P (at Kobe) 
Office: Jardines Building, 27, The Bund, Shanghai. KOBE. 
Telegrams: Office: 83, Kyo Machi, Ikuta-ku (P.O. Box 446), Kobe. 
Telephone: . Telephone: 2-0142. 2-2508. 
Ship and Engineer Surveyor ... Telegrams: Register. 
Ship and Engineer Surveyors .... A. i. Munro 
EAST INDIAN ARCHIPELAGO. e a ! {Bebter tuennson for Japan) 

DJAKARTA. D, Currie 
Office: No. 6 Djalan Tanah Abang Tiga, Djakarta, Indonesia. L, T. Williams 
Telephone: Gambir No, 573, Djakarta. M. Kamakura 
Telegrams: Register. Y. Hamada 
Ship and Engineer Surveyor ... W. Boone Engineer Surveyors... ... A. Murao 

MACASSAR. M. Hayashibara 
Address: J. Nonomura 
Telegrams: ; Ship Surveyors ... ae ... R.Ibison 
Ship and Engineer Surveyor ... G. G. Young 

MANILA, P.I., and ports in the Philippine Islands. Surveyors for Steel-testing duties Le 7 eee 
Office: 240, Dasmarinas, Manila. ea 
Telephone No. 2-71-52. S. Matsumoto 
Telegrams: Register. YOKOHAMA. 

Ship and Engineer Surveyor a *C, B. Nelson Office: Ve Yamashita-Cho, Naka-ku (P.O. Box 228), Yokohama. 
Telephone: 2-7216. 

SOURABAYA. Telegrams: Register, Yokohama. 

Office: Ship and Engineer Surveyor ... P. W. Mason 

Telegrams: « yes 

Saach at Gani ia ac Engineer Surveyors be ... R. Taneda 

Shiy Ingin wrveyor ... Kk. Nakano 
HONG KONG. Ship Surveyor... — ... T. F. Naisby 

HONG KONG. Surveyor for Steel-testing duties K. Mochizuki 

Office: Shell House, Queen’s Road, (P.O. Box 463), Hong Kong. MALAYA. 
Telephone: 28246. PENANG. 
Telegrams: atte Office: Surveyor of Ships Office, Government Building, Beach Street, 
Ship and Engineer Surveyors .... J. A. Anderson Penang, Federation of Malaya. 
F. B. Gill Telegrams: Surveyor of Ships, Penang. 
C. Ritehie Ship and Engineer Surveyor ... *J. Duncan 
INDIA. PAKISTAN. 
Senior Surveyor for India... ... J. KARACHI. 
BOMBAY yor f Rundle Office: ¢/o Messrs. G. B. Potts & Co., Mercantile Bank Building, 
38 2 eae F 4 McLeod Road, Karachi, Pakistan. 
Office: Laxmi Building, Ballard Road, Bombay, India. Telephone: Karachi 2433. 
eed pipet Telegrams: Freeboard, Karachi. 
eae rey OEs Ship and Engineer Surveyor ... *J.- ; 
Ship and Engineer Surveyors .... J. Rundle a ere ee di. Jobusion 
(Senior Surveyor for India) of 9 Laidlaw B Re tanith hile P.O.B 30 
ce: aidlaw Building, Battery Roa .O. Box 480, Singapore. 
J. V. Naylor Telephone: 2861. ‘ , cid 
J. F. James Telegrams: Surveyor. 

CALCUTTA. Ship and Engineer Surveyors ... J. Wormald, B.Se. 
Office: 14, Netaji Subhas Road, Caleutta, India. J. A. Boater 
Telephone No.: Bank 7182. W. P. Watson 
Telegrams: Freeboards. THAILAND ae 
Ship and Engineer Surveyors ... R. E. Pritchard BANGKOK. 
ne E. Grieves Office: c/o Borneo Co., Ld., Bangkok. 

Ship Surveyor... ae ... A. P. Moore Ship and Engineer Surveyor ... *N. A. Richardson 


* Not an Exclusive Officer of Lloyd’s Register. 
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AUSTRALIA. 


PRINCIPAL SURVEYOR FOR AUSTRALIA 


ADELAIDE, S.A. 


Office: Institute Chambers, Divett Street, Port Adelaide. 
Telephone No, J.1547. 
Telegrams: 


Ship and Engineer Surveyor 


BRISBANE (Queensland). 
Office: Orient Line Building, Eagle Street, Brisbane. 
Telephone No. 4189. 

Telegrams: Register. 
Ship and Engineer Surveyor 
Engineer Surveyor 


FREMANTLE, W.A. 
Office: 21, Phillimore Street, Fremantle, P.O. Box. 16. 
Telephone No, 2699. 
Telegrams: Mardav. 


Ship and Engineer Surveyor 
MELBOURNE (Victoria). 


... *C. E. Hall 


J. E. North 
G. Griffiths 


... *W. G. Davies 


Office: New Zealand Chambers, 483, Collins Street, Melbourne. 


Telephone No. M.B.2486. 
Telegrams: Reports. 


Ship and Engineer Surveyor Pp. A. McIntyre 
Engineer Surveyors J. E. Thompson 
J. S. Irvine 


H. A, GARNETT 
(at Sydney) 


\ 


~~ 


| NEWCASTLE, N.S.W. 


| SYD 


| 


_ WHYALLA. 


Office: Howard Smith Chambers, 14, Watt Street, Newcastle; 
P.O. Box 538, Newcastle. 

Telephone No. B3078. 

Telegrams: 


Ship and Engineer Surveyor 
Engineer Surveyor 

NEY, N.S.W. 

Office: 4, Bridge Street, Sydney. 


Telephone No. B.W.7023-Automatic. 
Telegrams: Miramar. 


Ship and Engineer Surveyors ... 


W. B. C. Elder 
E. G. Hughes 


H. A. Garnett 


(Principal Surveyor for 
Australia) 


B. P. Fielden 
A. McBurney 
F. K. L. Birk 
J. H. Cowell 
H. Gerrard 


W. H. Gregory, 
DS. 


Engineer Surveyor 
.8.C., M.A. 


Office: e/o Shipyard, The Broken Hill Proprietary Co., Ld., Whyalla. 
Ship Surveyor W. C. Millar, B.8e. 


NEW ZEALAND 


Senior SuRVEYOR FoR New ZEALAND 


AUCKLAND, N.2Z. 


Office: Farmer’s Co-op. Auct. Co., Ld., 14-18, Customs Street East, 


Auckland. G.P.O. Box 2682. 
Telephone: 
Telegrams: Lloydsreg. 


Ship and Engineer Surveyor F. E. Turpie 


CHRISTCHURCH & LYTTELTON, N.Z. 


Office: Customs Building, Lyttelton, P.O. Box 56. 
Telephone No. 37-527 (Residence), 46-172 (Office). 
Telegrams: Oileng. 


Ship and Engineer Surveyor ... *E. P. Combellack 


W. KIMBER 
(at Wellington) 


DUNEDIN, N.2Z. 


Office: Colonial Mutual Assurance Buildings, 276, Princes Street, 
Dunedin, C.I. P.O. Box 904. 

Telephone No. 10-672. 

Telegrams: Cellular. 


Ship and Engineer Surveyor ... *G. W. Martin 


LYTTELTON, N.Z. (See under CHRISTCHURCH, N.Z.) 


WELLINGTON, N.2Z. 


Office: Nathans Buildings, Wellington; G.P.O. Box 996. 
Telephone No. 43-624. 
‘Telegrams; Lloydsreg, Wellington. 


Ship and Engineer Surveyor W. Kimber 


(Senior Surveyor for 
New Zealand) 


* Not an Exclusive Officer of Lioyd’s Register. 
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